
Aircraft Industry 

Faces Job Decline 
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Flying Atar VTOL 
Simple, Promising 



Republic F-105 Thunderchief 
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(^n you use tlir cxpcrlctirc, kiiowtrdgc, aiul skill of our scasonril and 
successful engineers rig/ii non*? 

Thev are uvailahle iinmcdiately lo soKc design, development and 
prmluclioii prohletns iinolving potver transmissiun. aetualion or gearing 
for any and every phase of the aviation industry. And they're hacked 
by a modern precision production plant — a plant eupahle of translating 
advanceil concepts into precision coni[>onents and assemhties 
on a proHiiclion basis. 

You can coiml on Foote Bros, engineering and facilities 
lo conic through with the an.swer and the prixliiclion 
ami ^^llenc^er yon need it. It will pay you 
)01e Urns, first. 


wherever 
lo ask Ft 




fUs tnJimark sfands f«r f&e limit mifvstriaf gearing mode 


BROS. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 

4589 South Western Boutevera, Chicago 9, tllioois 



that 

keeps 

pilots 

out 

of 

trouble! 


NEW AUTOMATIC ICE DETECTOR FOR SMA1.I, AIRCRAFT 


T TKL1KE commercial airliners, many 
LJ private and corporate aircraft — 
while subject to icing dangers— normally 
operate under conditions which do 
not warrant the expense of deicing 
equipment. 

Now a new, fully automatic device, 
taeigiiing only 1.6 lbs. and easily 
installed, takes tliesc pilots oS the spot 
giving them immediate warning of any 
icing danger even before it can be 
epotted by the naked eye l 
Proved in Arctic Circle operation. 


USAF qualified, and already designated 
by Lockheed for the-r new Electra. the 
Ice Detector consists of a small, exposed 
"sensing probe" and an electromechan- 
ical unit which automatically warns 
pilots the instant icing conditions are 
present. Or the Ice Detector may be 
used to activate the deicing system of 
an aircraft, making it fully automatic. 
A pioneer development of Canadian 
AppL'ed Research Ltd., of Ibronto, 
Canada— long-time partner of Goodyear 
in the development of the electro- 


thermal Iceguard — the Automatic Ice 
Detector is now available to operators 
of American aircraft through the Avia- 
tion Products Division of Goodyear. 
For complete information, write: 
Goodyear, Aviation Products Division, 




the world’s largest manufacturing facility for aircraft seating . . . for aircraft interior equipment 



a tl’orlrl of experience in: Pilot 


Us. ejection sente, passenger seats, buffets anil lavatory unite. 


WEBER AIRCRAFT CORPORATION 

subsidiary of HiJer Shoaease and Fixture Company, Inc. 
2820 ONTARIO STREET, BURBANK, CALIFORNIA 


AVIATION CALENDAR 


,\ug. 5-10-Nalional Naval Aviation Meet- 
ing. Institute of Aeronautical Sciences, 
U. S. Grant Hotel, San Diego, Cal. 

Aug. 6— Helicopter Traiispoctation in Eu- 
rope Today and Tomorrow. (, Naome, 
Sabena Belgian Airlines, Hampton Roads 
Section Meeting, American Helicopter 
Society. Laiigley AFB Oflicers Club. 


Aug- 2U-23— W estern Electronic blit 
Convention. Cow Palace, San Fra« 

Calif. 

Aug. 26-28— Gas Dynamics Symposium 
'I'ransport Properties in Gases at liigli 
Temperatures and Pressures, Techno- 
logical Institute- Northwes' — - 

sity, Evanston, 111. 

Aug. 28-30-Padfic General Mcctiiij 


Wash. 

Aug. 31-Scpt. 1-Midg( 
I't. Wavne, Ind. 
Sept. 1-15-SLxth Intern 
Conference. Rosal ,» 


ic Engineers, Pasc 


: Races, 
an deal 


rionautical Society 

Folkstonc and London, England. 

Sept. 2.8— 1957 Flying Display. Society of 
British Aircraft Constructors, Fanibor- 
ough. England. 

SepL 3-H— 11th General Assembly, Inter- 
national Union of Geodesy and Geo- 
ohvsies. in eoniunction with Intema- 
rsity of 


lional Geophysical Year, Univc 

Sept 7— Second Annual Convention of the 
OX-5 Club, Hotel Phillips, Kansas City. 
Mo. 

SepL 8-13— Second Annual Course on In- 
vestment Castings. Massachusetts Insti- 
tute nf Technology- Cambridge, Mass. 

Sept. 9-13— -Annual General Meeting- Intcr- 

(Coiitiiiued on page 6) 
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Mechanical Assembly 

Higi qiwlily MECHANICAL ASSEMBLIES are shipped 
to salisped cnnomers every day from Oaystrom Umriimenl. 


The close tolerance work of our marine shop is transferred to mechanical 
assembly- In ouc modern 350, Oiy sq. ft. plant we can handle a wide 
range of precision mechanical ayemblies on a production-line basis. 

/ 

Let Dayslrom Instrument as- / 
sist you in meeting your me- / 
chanical product needs. Om 
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The inter-relation o£ RPM to efficiency and thrust m jet engmes is 
fundamental. Proper adjustments for maximum thrust, maximum engine 
life and maximum safety of operation can be made only upon accuracy 
of instrumentation. The Takcal tests to guarantee that accuracy. 

The new B * H Takcal incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, reading 
(he frequency of the tachometer generator on a scale calibrated in 
percent RPM corresponding to the engine's RPM. It reads engine speed 
while the engine is running with a guaranteed accuracy of ±0.1% in 
the range of 0 to 110% RPM. Additionally, the Takcal circuit can be 
used to trouble-shoot and isolate errors in the aircraft tachometer 
system, with the circuit and tachometer paralleled to obtain simultaneous 
reading. 

The Takcal’s component parts are identical with those used in the 
J-Model JETCAL Analyzer. They are here assembled as a separate unit 
tester and for use with all earlier models of the Ietcal Tester. 

The Takcal operates accurately in all ambient temperatures from 
— 40*F. to I40’F. Low in cost for an instrument of such extreme 
accuracy, it is adaptable to application In many other fields. 

For full information write or wire . . . 


B & H INSTRUMENT CO.. INC. 

3479 Wesi Vickery Blvd. ■ fort Worfh 7, Texos 


BSHmakeslhsifrCAl® Analyzer 
and TEMPCAl* Tester 



VALIEV STREAM, N. Y.; 


1-9220 • OAYTON. 


clot aidg.. 


EL SECUNDO, 


2-1644 


CONVAIR 


Chose menasco 



...Because menasco designs and produces 

‘THE SHAPE OF THINGS TO COME" TODAY.. . 

in landing gear for supersonic bombers 


CoNVAiR USAF B-S8 "Hustler'.’ spectacular in 
Bpi>earance and performance, is (be world’s fastest 
bomber. Faster-than-sound, it operates at altitudes 
above 50,000 feet and has tremendous capabilities 
for the fast-changing air power concepts, 

One of the important, complex major sub-systems 
incorporated in this great bomber is the long, bogie 
landing gear, designed to provide ground clearance 
for the external pod which carries the Hustler's 


“Sunday Punchl' 

Menasco was chosen to design and fabricate this 
special landing gear system which combines the most 
elective combination and application of both alu- 
minum and high heat-treat steel for lighter weight, 
strength and compactness. Such processes as hard 
chrome plating of aluminum and Menasco’s exclu- 
sive Uniwelding are used to assure built-in quality 
and dependability. 


rmj 


f first in development, quality, delivery and service. 

menasco manufacturing company 


BURBANK, CALIFORNIA • FORT WO RTM, TEX AS 


SPSCIALISTS IN AIRCRAFT LANDINQ GEAR 





CONTROL PRESSURE 



VAPOFLASH 


FOR HIGH-TEMPERATURE MEASUREMENT. 
CONTROI PROTECTION 


Here Is How VAPOrLASH* Is Used: 

Four or more vapoflask pneumatic 
PROBES are mounted in the turbine exit 
gas stream to provide an average meas- 
urement of the gas temperature. Com- 
pressor discharge pressure is fed through 
a fixed restrictor to a manifold pipe con- 
necting all VAPOFLASH probes. The control 
pressure leads to the engine fuel control. 
When the gas stream temperature acts 
upon the control band, the vapoflash 
probes begin to bleed air to the atmos- 
phere, reducing the control pressure 
proportionally. The power level of this 
control pressure signal is such that 
greatly simplified mechanisms can be 
used to modulate engine fuel flow. The 
VAPOFLASH technique is equally applica- 
ble to afterburner fuel control and vari- 
able exhaust nozzle control. 

A VAPOFLASH SWITCH provides single- 


pole, single-throw electrical contact ac- 
tuation at a desired gas temperature. 
When calibrated to a higher set point 
than the pneumatic probe, this unit will 
provide an electrical control signal for 
emergency over-ride action. 


The VAPOFLASH principle is also available 
as a temperature probe to control fluid 
pressure directly as a function of tem- 
perature. This configuration is partic- 
ularly advantageous when applied in a 
rocket gas generator control. 


Get complete technical details and appli- 
cation data about vapoflash in its three 
forms. We are confident that our long 
experience and extensive facilities for 
developing, manufacturing and testing 
jet engine control components can be of 
practical value to you. For full informa- 
tion and engineering counsel, please ad- 
dress your inquiry to our headquarters 
plant, Danbury, Connecticut. 


THE VAPOFLASH 

RUGGED. ..SHOCK RESISTKNT... 
FAST RESPONSE. ..EASY TO INSTAIL 
Standard VAPOFLASH control elements ere 




MANNING, MAXWELL & MOORE, INC. 

AIRCRAfT PRODUCTS DIVISION • DANBURY, CONNECTICUT • INGIEWOOD, CAIIFORNIA 

OUR AIRCRAFT PRODUCTS INCLUDEi TURSOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS • ELECTRONIC 
AMPLIFIERS ■ PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 
THERMOCOUPLES • FUEL CONTROI VALVES • HYDRAUIIC VALVES • JH ENGINE AFTERBURNER CONTROL SYSTEMS 
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NOW Available to You... 

BELL AIRCRAFT’S ACOUSTIC TEST FACILITIES 


for Airborne Components and Structural Parts 



high-iolensity sound as disclosed in a .sound cliumhcr. 

Tlie ever increasing speed and power of today’s aircraft 
and missiles produce sound-pressure levels wliich can 
adversely aRect the reliability of both Tncclianical and 
electronic components. The Acoustical Laboratory of Bell’s 
Research Division bas developed liigli-inlcnsity sound 
chambers for analyzing sound effects on airborne com- 
ponents and conducting functional sound tests. 

Tbe Laboratory can also provide highly accurate calibration for sound measuring 
and recording equijimcnt. 

The wide experience which has made Bell Aircraft a leader in liigh-inlensity 
acoustical testing, sound surveys and analyses, and the evaluation of sound-sensitive 
components is now available to you. To determine how this unique service can sup- 
plement your own lest facilities, send for bulletin "Acoustic Test Facilities". 

Write, icire or phone: Sales Manager, Research Division, Dept. 41 
BELL AIRCRAFT CORPORATION, Post Office Box One, Buffalo 5, New York 


RESBABCH • DEVELOPMENT • EVALUATION • INVESTIGATION • TESTING 
SURVEYS • REPORTS • CONSULTATIONS 


Research 

BU FFAL 


Division 
O , N , Y. 





Ryan Aeronaudcai Company of San Diego, aviation history-makers 
with a flair for “firsts,” has done it again with the successful development 
of the X-13 Vertijet, the world’s first pure jet vertical takeoff and 
landing airplane. The Ryan Vertijet literally “walks on its tail" of hot 
exhaust gases, as it leaves and returns to its platform. Western Gear 
was challenged as seldom before in the design and manufacture of control 
components for this amazing aircraft. And Western Gear is proud 
of its opportunity to put to such dramatic success our vast engineering 
and manufacturing experience. 


U^tpotatuyti 




the bitd^ 
that walks 
on its 
tail! 


...with control components by l^esTwnHi G cm 


Gulping 20 miles of sky per minute 

Jets, vapor-trailing at twelve hundred miles plus per hour through 
the stratosphere, recpiire precision-built rotors that compress air 
before injection into the burner cans. Ex-Cell-0 builds both the 
rotors and blades for these fast-flying aircraft . . . along with fuel 
nozzles, actuators, valves, fuel controls, parts and assemblies. 



Exceuoj 

C 0« POf^AT/ON-^ 








When you are on the market for biUeta, 
bars or slabs of aircraft and commercial 
grade alloy, stainless or forging quality 
carbon steels, you can’t do better than 
order from recently revitaiieed Green River 
I Steel Corporation. Bom in 1953 on the 
banks of the Ohio River at Owensboro, 
Kentucky. Green River is not only the 
newest electric steel producer in America, 
it is the foremost company in its claasid- 
cation south of the Mason-Dixon line. 
Now, backed up by Jessop. its new parent 
organization, it offers quality and service 
never possible before. Ingots poured from 
Green River's spanking new 60-ton arc- 
type furnaces will continue to be proc- 
eed under the exclusive Domin patents 
which make Macro-clean steels of un- 
matched forging qualities and grain struc- 
ture. But now, Green River is reaping the 
benefits of the years-ahead quality control 
methods and the excellent marketing or- 
ganization of its parent Jessop. Today, 
more than ever before, you'll find it pays 
to do business with Green River — the steel 
industry's new Southern Star! 

^ese^^ssop. district oftlcesand rsprsssntatives 
District Offices Pittsburgh. Pa. 

Chicago. Ill, Wallaceburg, Cartsda 


A SUBSIDIARY OF JESSOP STEEL COMPJINY 



SYLPHON' BELLOWS FLEXIBLE CONNECTORS simplify design 
and operation of STRESS-LOADED AIRCRAFT COMPONENTS 


Fulton Sylphon Stainless Steel connectors possesa 
enormous built-in fatigue resistance. They stubbornly 
withstand high temperature and pressure stresses; vibra- 
tion, pulsation and shock conditions; constant flexing 
and the corrosive action of synthetic lubricants and 
certain gases. 

These versatile connectors are available, to specifi- 
cations, in numerous shapes and sizes to connect shafts, 
pipes, misaligned and/or shifting terminals. Single or 
multiple ply types . . . and braid-covered construction. 


when indicated, to offset various abrasive and heavy- 


Syiphon Bellows Flexible Connectors are made by 
America’s foremost manufacturer of bellows and bellows 
assemblies for innumerable applications. Engineering 
skills and production know-how are rooted in 52 years 
of specialized experience in this field. 

For complete design and catolog data, send for En- 
gineering Bulletin 1400-PA. 





FULTON SYLPHON DIVISION 

Knoxville 1, Tenn. 
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T he USAF's first supersonic bomber calls for instanta- 
neous control of engine afterburners. That's why four 
Aeroproducts hydraulic afterburner actuators have been 
specified for each of its General Electric J79 engines. 

A novel feature of this Aeroproducts actuator is its pat- 
ented, mechanical synchronization system. Flexible shaft- 
ing within the hydraulic tubing exactly coordinates linear 
travel of the actuator pistons assuring instantaneous, posi- 
tive control of afterburner nozzles. Designed for extremely 
high-temperature operation, these B-58 actuators are also 
equipped with stroke limiters to prevent complete closure 
of the tail cone in the event of hydraulic failure. 


Control J79 afterburners 
on Convair B-58 Hustler 


ciRcally designed lo eaeh individual installaiion. In every 




A 


eroproducts 




eliminate the “BUGS” 


with Eastern aviation products 


t. ^odiRcations can 
laalem Aircraft p’umpa 


•kSPECIAL UNITS 

Eastern’s continual research and development program 
keeps pace with the growing aviation industry. As new 
problems occur with progress in aircraft development. 
Eastern units are constantiy developed to fill their func- 
tion as planes fly higher, or faster, or with greater load 
capacity. 

Eastern welcomes the chance to help engineers "take 
out the bugs” with equipment that cools, pressurizes, 
or pumps. From the extensive line of existing units, 
new adaptations, or custom-made designs, Eastern is 
ready to meet every challenge for equipment that 
bandies your needs the be» today . . . better tomorrow. 



Write for Aviation Products Catalog, Bulletin 330. 







pinboards simplify 



electronic computing . . . 
multiply technical talent 
A desk-$ize computer for the 
instant solution of problems 
between the scope of desk 
caiculators and costly "electronic 
brains." Saves priceless hours 
for engineering personnel. 

Exclusive pinboard programming — 
makes the difference . . . 



More ElOl’s are sbonening the 
time between problem and solution 
than all other comparable 
electronic computers combined. 
They can be delivered, installed 
and put to work immediately. 

For complete descriptive booklet, 
or the solution to one of your 
typical problems, write: 


ElectroData 


Division of Burroughs Coipoiation 
with world-wide sales and service facilities 
460 Sierra Madre Villa 


Pasadena, Califoroia 
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PNEUMATIC POWER-PLUS 


A leader in the development of depwndable, 
lightweight pneumatic devices, Walter Kidde 
& Company, Inc., has in production rugged, 
tested 2, 4, 6 and 8 cfm air compressors. De- 
livering ail at 3,000 and 5,000 psi, Kidde 
compressors may be driven by air turbine, 
hydraulic or electric motor, gear box or 
direct engine pad. Equally available are 
compact package assemblies providing all es- 
sential components for optimum operation 
of pneumatic systems. Users of Kidde air 
compressors include Boeing, Fairchild, Lock- 


heed, North American, Republic, Douglas, 
Convair, Avro. 

Also in production is the compact, port- 
able 4 cfm ground service cart (above, lower 
right) which supplies dry air (stored in 
shatterproof, wirewound steel sphere) from 
50 to 3,000 psi. Kidde has ground service 
carts and compressors with higher outlet 
pressures, larger capacities and various type 
drives which can be made to meet your exact 
specifications. For full information, write to 
Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 
818 Main St., Belleville 9, N.J. 

District Soles Engineering Offices; Dallas, Tex.; Dayton, Ohio; St. Louis, Mo.; 

Seattle, Wash.; Von Nuys, Calif.; Washington, D. C. 
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EDITORIAL 


A Pattern Emerges 


Some distinct outlines of the future military airpower 
program resulting from the ftenxied fiscal juggling and 
organized confusion of the Fiscal 1958 Defense .Appro- 
priations Bill emerged last week in the red brick hilltop 
hotel in Washington where the Air Force Association 
held its annual convention. An imposing array of top 
USAF military and civilian brass plus two of the most 
influential Senators on defense matters-Leverett Salton- 
stall, Republican of Massachusetts and Stuart Sjming- 
ton, Democrat of Missouri, did a remarkably frank job 
of spelling out in as much detail as it is possible to glean 
from the cunent confusion just where wc are heading 
in our military airpower program. 

The picture they painted is not rosy. 

F.vcn Sen. Saltonslall, who has been the Eisenhower 
Administration’s staunchest supixrrtcr on defense policy 
on Capitol Hill, is "disappointed” with the airpower 
aspects of the Fiscal 1958 Defense .Appropriations Bill- 
Sen. Saltonstall also warned that any superiority over 
Soviet airpower we may now enjoy will last only for 
another 18 months and urged a “reappraisal" of our air- 
power picture in 1958. 

Sen. Svmington of course went further in his critique 
of current policy. lie bluntly charged that defense policy 
was now being determined solch' from the budgetary 
viewpoint, without any real regard for the strength of 
mir military forces versus ■those of the Communist bloc. 
He further charged that thc incredible fluctuations of the 
military airpower program during the past year are wast- 
ing billions of tax dollars without achieving any improved 
militarv strength. He cited data furnished him by the 
Pentagon showing that there had been 17 major budget 
changes in the .Air Force program durhrg the past year. 
Tire wasted dollars resulting from these incessant changes 
would be ample to finance adequate airpower, he said. 

Deliberate Deception 

Sen. Svmington al.so hit hard at a matter that has the 
aircralt industrv deeply troubled. He charged that infor- 
mation released by the Defense Department on the new 
airpower program was deliberately deceptive and as a 
result would lead to serious economic dislocations in 
areas where layoffs were inevitable because of production 
stretchouts and program cancellations. Industry has had 
a tough time getting any solid data pried loose from the 
Pentagon on the manpower problems facing indis’idual 
firms in specific communities as a result of the program 
changes. Tlicse firms have an acute public relations prob- 
lem in their specific communities regarding employment 
changes. It would be wise for the Pentagon to recognixe 
this fact before irreparable harm is done to the reputa- 
tion of the aviation industry in ke\- areas «’ith the special 
skills required for this type of work. 

As an example of the gobblcdeygook now being ped- 
dled by Defense Department officials to mask the real 
scope of their cutbacks. Sen. Ssmington cited his interro- 
gation of Deputy Defense Secretary Donald Quarles, 
wlio was then USAF Secretary, on the cancellation of 
the Douglas C-1 32 transport program after some S93 
million had been spent on development to the mock-up 


stage. Secretary Quarles told Symington the reason for 
the cancellation was that US.AF was concentrating on 
the Douglas C-1 33. a sniailer transport now flying in 
prototype stage. The Senator asked the Secretary how 
many C-1 33s USAF planned to purchase with Fiscal 
1938 funds. The Sccretars' professed ignorance on this 
subject, conferred with his aides and tlicn informed Sen. 
Symington that no C-133s would be purchased in the 
Fi.scal 1958 program. .Asked Senator Symington, "WTiat 
kind of concentration is this?" 

Douglas Warns Industry 

US.AF Secretary James H. Douglas did hi.s usual blunt, 
frank job of explaining an inexplicable situation as well 
as possible. "There arc still many areas where no final 
decisions have been made," he told the con\’cntion. This 
means of course that industir will have to follow the 
meauderings of Pentagon policy extremely closelv in 
the month.s ahead if it is not to be caught unaware b\' 
major policy shifts. Secretan- Douglas was more frank 
than any Defense Department official to date in detailing 
the programs that have been stretched or cut. and the 
timing thereof- He also warned that US.AF must ciif 
its Fiscal 1958 expenditure estimates by a billion dollars 
because of administration imposed budget liniitations. 

IIc also warned that dcsclopmcnt programs are getting 
a thorough screening by US.AF and the less |>roniising 
avenues of development will certainly be abandoned dur- 
ing the next few months. .\ more realistic appraisal of 
modification programs on the basis of shooting only for 
major technical improvements also is in prospect. 

To put the picture in its proper perspective Sccretars' 
Douglas emphasized that Fiscal 1957 which just ended 
had the highest peacetime expenditure in history (S7.5 
billion for hardware) and that Fiscal 1958 would have 
the second highest, with some S7 billion for procurement 
of aircraft, missiles and related equipment. 

Gen. Edwin Rawlings, whose long tenure as Air 
Materiel Commander qualifies him as the best military 
manager in the business, offered some interesting blue- 
prints for the transition period of the next decade, when 
piloted aircraft and missiles will exist side by side in the 
airpower arsenal. Most significant perhaps was his warn- 
ing that missiles will have to force their w'ay into the 
US.AF' weapons inventory on the basis of performance 
superior to any other ts'pc of ss'stcm for a particular 
combat mission. There has been too much technically 
uninformed talk about how missiles would supersede 
manned aircraft for virtually all missions in the imme- 
diate future. Spreaders of this doctrine would do well 
to heed the realistic appraisals of Gen. Rawlings and 
Lieut. Gen. C. S. Inine, Deputy Chief of Staff for 
Materiel, who also spoke to the industry gathering. 

This type of a broad an'ation industry-US.AF meeting 
is a valuable supplement to the .sales pitch and bargaining 
sessions of individual firms doing their business in the 
Pentagon. The US.AF-industry relationship can thrive 
only in this atmosphere of free interchange of informa- 
tion that offers both sides an opportunity to understand 
better the others’ problems and goals. —Robert Hotz 
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Wyman-Gordon Company 


— DEPENDABLE FORGINGS — 




Washington Ronndnp 


Hebert Engine Investigation 

Future course of hearings on tlic profits and procure- 
ment policies of aircraft engine niiimifactiirers before the 
House Anned Sersiccs Investigating Subcoinniittcc ;i|)- 
pcars to liiiigc niainiy on how long the House remains in 

Subcommittee hearings were e.inccled "indefiniteh" 
last week by Chairman Eduurd Hebert (H.-La.) because 
the full Armed Services Committee was meeting. Pratt 
S' ^Vhitncy Aircraft Disision of United Aircraft Corp.. 
\\'estinghouse Electric Corp. and Genera! Electric Co. 
were scheduled to appear. The subcommittee has onlv 
heard one manufacturer so far; Curtiss-WTight Corp. 
(AW July 29, p. 58), 

Hebert didn’t rule out tlic possibilih- that the ins'csti- 
gation might be dropped until next vear. 

The Senator From USAFP 

Misstatement of the week was made by austere Boston- 
ian Sen. Lcrcrett Saltonstall before the .Air Force .Asso- 
ciation convention. Referring to Sen. Stuart Symington, 
who shared the platform witTi him, he said; "And 1 am 
sure Sen. Twining will agree with me." Then he paused 
and said. "I don't know whr' it is, hut 1 alwavs refer 
to him as Sen. Twining." Gen. Nathan F. "twining 
former USAF Chief of Staff and now Chairman of the 
Joint Chiefs, was not present. 

Saltonstall. senior Republican on the .Armed Services 
Committee, was agreeing with Svmington that the new 
Air Force budget is a disappointment. At the same 
time, he insisted that USAF is big and strong enough to 
meet its obligation at thi.s time. He recommended that 
its strength be reappraised m a year or a year and a half. 
Saltonstall disagrerf with both Symington and the .AF.A 
on their assertion that Russia is superior to the United 
States in the ballistic missile field. 

Civil Aviation Bills 

Delayed in Washington b\' the Senate's civil riglits 
debate. Congress took action last week on several civil 
aviation measures: 

• Airways Modernization Board, Lt. Gen. Ehvood R- 
Quesada, who replaced Edward P. Cnrtis as special assist- 
ant to the President for aviation, is expected to be named 
shortly to head this new agency to develop an airways 
navigation system (AW Jidv 1. p. 50). 

Legislation creating the threc-mciiibcr board, already 
passed by the Senate, was ovctwhclniingly approved by 
the House last week, 375 to 17. Other members would 
be the Sccretarv of Defense and the Secrctaiv of Coin- 
metec (.AW Apr. 15, p. 29). A technical Hoiise amend- 
ment. liiniting the President's authoritv to transfer funds 
from other agencies to the new Board, coidd necessitate 
a special appropri.ition. 

• Local service measures. Legislation whicli would permit 
subsidized carriers to set aside earnings from cqiripmcnt 
sales for the purchase of new equipment, primarily aimed 
at aiding local lines with their re-equipment programs, 
was approved bv House Commerce Committee, but en- 
actment this year is unlikely. The measure was passed 
last vear bv the Senate and approved by the House 
committee, but was killed on the House floor. 

Another measure aimed at assisting the local lines vvitli 
equipment financing was approved by the House Jiidiciaiy 


Coinmiffcc. This gives lending institutions rights to 
cqui|)mcnt they have financed in ease of bankniptcv . 

• New AA’asliington Aiqiort. .A S35 million appropria- 
tion for an alternative airport at Burke. \'a.. to serve the 
capital agaiii-a.s it has foi the p-.ist seven vc.irs-faecs un- 
yielding opposition of tlic Marvland delegation. Then 
want Baltimore's Fticntlship Air|)ort used. In his request, 
the President was insistent; "Tlic responsible executive 
agencies have concluded that the best available long-term 
solution is a new aiqjort at tlic Burke site." 

Missile Information 

USAF is making hcadwav in its c.imp;iign to have 
more— and mote accurate— information released on guided 
missile firings. US.AF Secrctan James H. Douglas liav 
discussed the matter with Secretary of Defense Charles 
E. Wilson. US.AF's Office of Information Services is 
expected to make a formal presentation to W'ilson this 
week, showing that much olficiallv "classified" informa- 
tion on missile firings is piibliciv known. 

-A memo issued by Murray Snyder, .Assistant Sccretarv 
of Defense for Public .Affairs, now prohibits the dis- 
closure of any details except confirmation of the fact 
that a test firing has occurred and "a brief statement" 
as to any casualties. In testimony before the House Gov- 
emnicnt Information Siibcomniittcc, Brig. Gen. .Arno 
If. Luehman, director of USAF's Office of Infonriation 
Services, noted thal USAF' is conccnicd "that an errone- 
cu.s impression (on niisfiringsl is getting widespread and 
is gaining somewhat the aura of truth. \\'c feel . . . tliat 
the progress we liavc made in this missile development 
firing has reached the point noiv that we ought to con. 
sidcr telling a little more about it" (,AW Julv 15, p. 5H. 

In a letter to Snyder, Rep. John E. Moss (D.-Calif.l. 
chairman of the House Government Information Sub- 
committee. complained that Snvdcr’s assurance that he 
wants "to get out the news" and his missile firing memo 
arc not consistent. 

A5’hatcvcr loosening of missile firing information that 
may be approv cd by AVilson will then have to be approved' 
by the Operations Coordinating Board, headed bv Under 
Sccretarv' of State Christian .A. Herter, and composed of 
representatives of the President. Defense Depirtmcnf. 
Central Intelligence Agency, and U. S. Information 
.Agency. 

Newbury SuceessorP 

Paul D. Foote, 69. physicist, research consultant and 
a former executive vice president of Coif Rcscarcli and 
Development Co„ is being mentioned as a possible suc- 
cessor to Frank D. Newburv-. former .Assistant Seeretarv- 
of Defense for Research and En|inecring. 

Foote now is in the Pentagon as a consultant on mate- 
rials for the National Academy of Sciences, but Pen- 
tagon observers say this time also i.s being used for a 
mutual sizing-up. Since Newhiirv left the post after con- 
troversy over his attitude toward research and develop- 
ment (.AW .Apr. 29, p. 27), administration has been 
unable to find anyone to fill it. 

Foote also held executive positions with Gulf Oil Corp. 
and Gulf Refining Co. before retiring in 195-1 to become 
a consultant. 

He now lives in AA'ashington and docs a considerable 
amount of work for the National .Academv 

—Washington staff 
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Employment Drops From 900,000 Peak 


Aviation Week survey indicates spending slowdown 
to eliminate at least 40,000 jobs by year’s end. 


Job reductions among 22 major avia- 
tion firms will exceed 40.000 bv tlic 
end of the year according to current 
planning, an .^vtATiON \Vekk sutx'cy 
indicates. 

Companies cinphasixed. Iiowcvcr. 
that the cinplovnicnt situation is uncer- 
tain. Sales between noiv and the year’s 
end will directly affect hiring policies 
at most fitm.s. ftxpcctcd fiirtlicr reduc- 
tions in defense spending will decrease 
job.s still fmtlier at sonic companies. 
Others sav fhev will be hiring if Iiopcd- 
(or contracts arc awarded. 

Most firms ho|ie to take cate of rc- 
chictions through what they describe 
as norma] rate of attrition, avoiding lay- 
offs wherei cr possible. 

-Area hardest hit is Southern Cali- 
fornia. Los Angeles metropolitan area, 
for instance, employs mote than 200.- 
000— approximately one fourth of ail 
aircraft and parts workers in the nation. 
Shorth" before defense cutbacks began 
to be felt, this accounted for about 29% 
of manufacturing cnipioyment in the 
Los Angeles area, and almost 9% of 
total cniploynicnt. San Diego area 
employs approximately another 55.000 
aircraft and missile workers. 

Production workers arc facing the 
largest cutbacks. Some firms arc rediic- 
n^ engineering staffs, but this is parth 
offset bv contimicd hiring at other 
plants, particiilarh’ in missile work and 
ispeciallv of liigiily-skilled engineers. 
Hiring Cutback 

In addition to eliminating jobs ;i 
mimber of companies liase slowed 
clown hiring. 

Reduction figures in this .Aviation* 
W’bek survey Jo not include the sec- 
ondary job reductions that will result 
.imong some subcontractors. 

Point to tcniembct in current cm- 
jiloyment decline is that industn* aicr- 
.igcd 800,000 workers in 1956 to be- 
come the nation's largest employer for 
a full 12-month period for the first time 
in history (.A5\' Dec. 51, p. 26). 

Deparbnent of Labor’s Biiieim of 
laibor Statistics listed wage and salary 
w’orkers in the aircraft and parts indus- 
try at 908,600 in Nfatch of this year 
as compared with 772.600 in March of 
1956, 

The bureau’s figures also show a fitr- 
tlicr increase to 909.100 in April, and 
then a decline for Mav to 902.400. but 
the May figure is prcliniinan*. June 
and July figures, which will r^cct 
largest reductions, ate not yet available. 

Many -aircraft companies hired 


through the last half of 1956 and sonic 
have continued right up to the preseni, 
blit some companies reported they be- 
gan to slow down hiring or to reduce 
staffs as early as last January. 

Here is tlic employment outlook at 
Slime of the major aviation firms; 
North American Aviation, Ine. 

North American now expects a total 
reduction of 12,000 bv the end of the 
year in.stcad of the 1 5,600 amioimccd 
just after canccllaticm of the Navaho 
missile contract (AW Juh- 22. p. 29). 
Prior to Navalio canccllatimi total cin- 
plovnicnt was 69.197. with 49.849 of 
these in the Los Aiigeles are-a. Reduc- 
tions in that area through .\u|. 15 now 
arc expected to total 7.500. .Additional 
4,700 reduction w-ill be accomplished 
ill next four months, some of it through 
attrition. Bulk will be in the Los .An- 
geles area, from the Missile Deirlop- 
ment and Autonetics divisions, llighcst 


Union Estimates 

Los Aiigelcs-.Aboiit 100.000 aircraft 
industry emplnvcs will be affected bv lav- 
offs and job reductions if a S3 billion re- 
ducHon in defense spending is carried 
oiif, according to C. McCniw, grand 
lodge Tepieseiitatii'C of tlic IiitciiiaHoiial 
.AssociaHon of Macliiiiists. Sniithwcsteiii 
Territorv. 

McGrow said I.AM feels that it and 
tlic United .Auto AA'otkers of .\inctic-a 
K'erc ejiiglit totally unaware bv defense 
expenditure cutbacks and should tiavc 
been insilcd to .Air Force briefings along 

has an obligation to hold skills bv strctcfi- 
ing contracts and substituting new con- 
tracts for old ones canceled. .Although 
innst of North .American .Aviation Inc. 
woikcrs can be absorbed, he savs, thci 
will be dispcised and many will lose their 
classification as skilled employes. 

loibor’s harg-aining, which begins cailv 
next year with almost al! major aircraft 
cnnipnics in this area, w-ill be tougher. 
McGrow says goals w ill be n notice period 
for terminations, gradual stretchout of 
los-offs and severance pay. 

McGrow also said some workers have 
tost 2054 of their pav because of cuts in 
niCTtinic and will want 20% more to 
make this up. United Auto Workers 
estimates overtime cutbacks have cost 
some workers S17 to S56 a week as a 
result of cuts in overtime and sys only 
highly skilled workers arc finding it easy 
to relocate after layoffs. 


reductions .ire in production, with engi- 
neering and tcclmical areas iic.xt. Sonic 
lower echelon administrative jobs also 
arc being cut. 

Kmploiincnt by divisions before the 
N’avalui eanccllation was: Los Angeles, 
25.969; Columbus. 15.786; h'rcsmi, 
2.414; Missile Devclopmcntat Downev. 
"’.154; .Autonetics at Downev. 7.204; 
Rockctihnc at Caiioga Park, 10,56-i: 
■Atomics Intcrimtional at Cnnoga Park, 
1.500; general offices. 626. 

Of North .American’s S375, 142.21 5 
b;ickkig on June 50. approximately S126 
million tc|ircscntcd the N'aiaho proj- 
ect. Among reasons why initial cut- 
back figure lias been lowered ate con- 
tinuing N’aialio flight test actiiities. 
termination work, continuing coni- 
ixiiiont developments, .shifts of Xavaho 
|>ersiinncl to other projects, further le- 
diictiiiiis in overtime in all diiisions, 
rescheduling of .some h’-lOO work, ac- 
celeration of certain projects and gen- 
eral Iciclling of manpower requirement 
Clin es, and tccei|it of a subcontract for 
sheet metal work from another Los 
•Angeles aircraft manufacturer. 

North .American also is working on 
propulsion systems for .Atlas. Ihor, 
Jupiter and Redstone missiles, produc- 
ing l’I-4s, developing tlie Navy ,A5J 
and a US.AI’ long range intcrccploi. 
loiitimimg studies on the WS-110.A 
chemical bomber, building the X-15 
rocket rcscatcli plane and producing 
the Navy T2J jet trainer. 

Douglas Aircraft Corp. 

Dougl.is employs 78,730 and cx|)ccts 
to reduce this by S.OOO in the next six 
months. .Attrition is expected to take 
care of lirtuaily all of this. Most te- 
diietioiis will he in production. Next 
category will lie administrative, l-aigi- 
iiccring pcisomicl will inarasc slightfv. 
mostly in missile work. Elcctrical-elec- 
troiiic engineering eategon- no'v has 
gieatest shortage. Kiiiploymcnt liv dii i- 
sions is: Santa \lonie-a-mciudiiig Cul- 
icr City plant, offsite cmploves in 
Southern California and general offices 
—26,422; Ml Segundo, including I’or- 
rance plant, 23.514; Long Beach, iii- 
cliiding Tucson plant. 17.740; Tulsa, 
S.254; Charlotte, N. C„ 1.000. Reduc- 
tion cimnot he shown by divisions, 
localise work is often shifted between 
diiisions, especially in Oilifcirnia. 
Lockheed Aircraft Corp. 

I.ockhced employs 57,100. Reduc- 
tion of 2.000 to 3,000 is cstiniatcci 
within the next .six to 12 months to be 
spread between the California and 
Ccxirgia divisions, but cmplovinent in 
Missile Systems at Van Nnvs and Sun- 
iiy-\a!e probably will increase. Primary 
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icductioii will be in prodnetiun and 
;idminisfratiic areas. Engineering is be- 
ing iiiereased in missiles, but cinpliasis 
iv on increasing scientist personnel in 
missile field. About half of the 2.000- 

3,000 tcdiiction will be taken care of 
by turnover. Kmployment bv diiisions 
is: California. 33,000; Georgia, 19.000; 
Missile Systems, 5,100, 

Convair Div. of General Dynamics 

Total Convair employment is 73,000. 
No sudden or large layoffs are expected. 
Slight decline may occur at San Diegu. 
h’t. Worth, which has reduced work 
force by 1,000 in the past month, ex- 
pects a further reduction of about 1,000 
by year's eiich Coni-air'.s engineering 
hiring began t;ipering off about six 
months ago because requirements were 
pretty well filled. Slight decline in en- 
gineering force may result from con- 
limial rei icw of job pcrfotinance. Men 
still arc being sought in aeronautical, 
mechanical, electrical, electronic, mis- 
sile and production engineering, but 
with more selectivity. 

Production cniplovmcnt decline at 
San Diego will be gradual and niiich of 
it will be absorbed by nonual tiirnDvcr 
in indirect labor. Indications are that 
some military aircraft deliveries will be 
deferred to the next c-alcndar year, and 
some 1958 dcliicrics will he stretched 
into 1959, Ft. Worth Division, which 
had a Korean emergency peak cmplov- 
ment of 31,100. now employs 26,000. 
’I'his is up from 24.000 a icar ago but 
down from 27,000 a niontli ago. Cut of 
l.DOO in next five months will be han- 
dled the way recent reduction ivus— 
some layoffs and some turnoicrs. Bulk 
of past month’s reduction was in pro- 
duction workers, but the next 1,000 
will include administrative. Mnginecis 
arc still being hired but at a slower rate. 


Los Angeles’ Stand 

Los Augclcs— President Charles E- 
Ducomnuiii of the los .Angeles Chamber 
of Coiinnerce sais the Chamber intends 
to see that the Soiitlicm California area 
is not discriininaterl against in the cut. 
back of defense eontniets. 

Duconnnun said the Chamber also in- 
tends to see that the emicept is not used 
to cover a move to disperse the industry 
bom that are-a. The Chaiuber recognbars 
that some changes in tyiics nr products 
and coiitracls of California coinjianies 
arc iiicvihiblc and is urging com|>aiiies 
to diversify. lie agrees that the cutbacks 
are aimed at greater economv, smmd 
business practices, modernised weapons. 

ducHon know-.how' contained in the 

the .Air Force and it is essential tliat 
tbev be effectively utiliserl for most 
efficient development of whatever air 
defense sistem ive Iiavc in the future." 
Ducimimnn said. 


Large production contract fot the B-58 
could mean sonic change in cniploi- 
ment picture. Employment by divisions 
other than T't. Worth: San Diego. 
52,339; lAslioiiautics. San Diego. 8.395; 
Pomona, 5,061; Daingerficld, Tex., 371; 
general offices. San Diego, 310. 
Northrop Aircraft Inc. 

Norllmip employs 22.831 and its sub- 
sidiary Radioplanc Co., 2.346. No sub- 
stantial change is expected in the next 
six to 12 months, although ciiginceiing 
and fechnical totals mav creep up at 
Radioplanc. Hiring to meet tuniovcr 
will contimic. Employment hi- divi- 
sions; Hawthorne, 20,958, which in- 
cludes 516 at Patrick AMB, 1,420 at 


Palmdale. 179 at Edwatd.s .Ah’B, 71 al 
Los Angeles Airport and 38 at Hollo- 
man. Anhciin plant cmplovs anolliei 
1,873. 

Boeing Airplane Co. 

Boeing employs more than 80,000. 
Work force in Scattle-Rcnton area will 
have been reduced between 6.000 and 

8.000 by the first of the year. Attri- 
tion is expected to take care of most of 
this. Hiring for this area has been 
stopped except for some highly skilled 
and technical categories. 

AA’ichita Dii ision cinplonnent wlii be 
reduced by 3.000 to 4.000 in the next 
six inontlis- Boeing said "further pos- 
sible reductions beyond the first of the 
year cannot be projected ;if this time 
bec.-iusc of the i-ariables iovolved." 

Seattle-Rentcm reductions will result 
from completion of certain tooling 
projects, assignment of advanced B-56C 
production to AVicIiita. "certain sched- 
ule adjustments brought about by 
changes in .Air l'’otce procurement pol- 
iev," and the usual drop in work force 
wliich occurs once production is well 
imdcT ivay. Boeing said. 

Chance Vought Aircraft Inc. 

Cliance Vought's work force is up to 

18.000 from 12,500 of a ye-at ago, when 
the company was bctivceii production 
progr;nii5 On the Cutlass and Crusader. 
With Crusader and Rcgulus II missile 
in production and F8U-3 in dci-elop- 
ment, work Iticl is not expected to 
change .ipprcciably. Most of the gain 
in the past year has been in production 
workers, but some engineers also haie 
been added. 

Temco Aircraft Corp, 

Temeo cmploi-mcnt is about 10,300. 
down slightly oicr the past few months 



X-14 Cost Cut by Component Purchase 


Bell X-14 AH'OL test vehicle, shuw-n hcic in drag iiiiifitc, is made up of wings, aiicinns end landing gear from Beech Boiianra fnur-placc 
executive aircraft and empennage from the Beech T-34 Menlot military tmiiicr. Beech believes this inler-eoni|)any cooperation saved Bell 
over 50% on the cost of the expciimeiftal X-14 (.AW fuly 8, ]>. 50). Use of these components docs not mean Bell is committed to using 
them fot any future producUoii. Bell used similar approach on its first A'TOL conibining a Scliweiacr glider fuselage with a Cessna 170 
wing. Two .Aniistroiig-Siddeley \'i[)cr ASV.8 turbojets power the X-14. A’ancs direct the exhaust downward fot vertical flight. 
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but up 6% from a year ago. Posi- 
tion as a well-dis'cisified subcontractor 
means Teinco’s work lias been relatively 
stable ill recent months, and the com- 
pany expects this to continue. Pro- 
duction orders for T-1 trainer. XKDT-1 
drone or Corvus missile could increase 
«ork force considerably. 

McDonnell Aircraft Corp. 

McDonnell employs 27,000. and 
backlog of missile and aircraft orders— 
vihich so far have missed budget cuts— 
IS expected to keep this relatively stable. 
Production includes I'lll-Z Demon. 
F-IOIA and F-IOIB, 'I'alos missile pro- 
pulsion and airframes, and dcielopment 
includes F4tf Navy fighter. Quail and 
Triton missiles. 

Bell Aircraft Corp. 

Bell employs M.OOO, dow-n about 
1.500 from the first of the year. No 
further reductions arc expected, and hir- 
ing may increase if present prospects 
materialize. Four different divisions em- 
ploy production uorkers, and produc- 
tion contract for Rasc.al. tor example, 
isould increase liiring rate. Some engi- 
neers are facing liircd now in certain 
categories. Further development con- 
tracts for X-14 \n'OI. and .Aircraft 
Carrier Landing Sisteiii iniglif spur hir- 
ing of engineers. 

Grumman Aircraft Engineering 

CnimniJiTs total employment is 15.- 
000. with 15,500 at the Bethpage 

E lanf and 1.500 at Pcconic jet assem- 
ly and test plant. No layoffs or in- 


creases in engineering, production or 
administr.itiie workers arc expected. Re- 
placement liiring will continue to keep 
employment at present lei el. 

Republic Aviation Corp. 

Republic's current cmplovmcnt is 
17,500, with 16,800 at Tarmingdalc, 
N. Y.; 200 at the llicksvillc, N. Y., 
plastics and guided missiles plant and 
300 at the Mincoia. N. Y., guided 
missile cnginceriii| facilits'. Cutback of 
-1.000 announced last March was 
trimmed to 2.000 and is now com- 
pleted. it included norma] tumoicr. 
Militari- picture is as unclear .is at 
other companies, but possiliility of 
building Aloiiettc helicopter or Cara- 
icUe jet transport under license nie.ins 
cmplovment could increase. 

Hamilton Standard Div., UAC 

Hamilton Standard employs 11.0S5 
and foresees no reductions in any cate- 
gories in the coming year. Vacancies 
arc being filled jironiptly, W'indsor 
Locks now cmplois O.SOO and is hiring 
machine operators to help meet pro- 
duction scficdulcs. Hiring of anotlicr 
300 machine operators within tlic next 
few months is planned. This would 
bring Windsor Locks' total to 10.100. 
Broadhrook facility employs 1.100; the 
engineering branch at St. Petersburg. 
IS5. 

The Martin Co. 

Martin now emplovs 29,000, with 
23.000 at its Baltimore Division, about 
the same as at the first of the year, and 


expects no change. Beticr than 50% 
of tlic company's S810 million backlog 
is ill missiles. Baltimore division is 
producing ScaMastcr, P5M, Matidor, 
Bullpup and Vanguard. Denver Divi- 
sion, buiit primarily to develop the 
Titan ICBM, is now close to its 5,000 
employment goal, expects no fluctua- 
tion. Anv unexpected reductions would 
result in attempts to absorb employes 
affected in cither Baltimore or Orlando 
diiisioiis. Orlando Division now em- 
ploys 1,500 and still will be building to 
an unannounced goal for some time. 
T'acility is designed for smaller weapon 
systems and electronics, and projects arc 
heaiy on eiiginectiiig, Diiision. now 
in temporary facilities will moic into 
new plant about Oct. 1 to produce Di- 
itosse. Missile \faster and Bullpup. 
Bullpup will eontiniie to be .split be- 
tween Baltimore and Orlando. 

Pratt & Whitney Div., UAC 

Pratt & Whitnev employs -12.000. 

Mils is up from 39.500 froiii tlic first 
of the year. Plans were announced 
early this year to hire 5,000 new peo- 
ple. .About half of these base been 
I'ircd now in engineering, production 
and administrative categories, and there 
is no indication yet that hiring will 
stop. Much depends on military pro- 
curcnicnt programs. Heaviest hiring so 
tar is in production. Major portion of 
nmv employment is at North Haieii 
plant, wlicre work force has doubled 
in the past year. New employment is 
.ilmost certain at new Horida plant 
after the first of the year. Original plan 
was to hire 200 by the end of tlic first 
\ea: and 2,000 by end of second \car. 
Westinghouse Gas Turbine 

Westinghouse’s Turbine Dii ision 
employment is at approximately 3,500 
and no change is expected. About onc- 
tliird i.s cngineeiiiig, two-thirds produc- 
tion and administration. JOcielopnicnt 
work on the J3-1 engine and production 
of the J3-1 and spate parts for the 
North American trainer, and overhaul 
on the J46. arc expected to keep any 
reductions from being necewary. Other 
projects in the works could result in 
incrc-a.sed hiring. 

Westinghouse Baltimore Divisions 

Wcstinghousc’s three defense divi- 
sions in Baltimore employ a total of 
6.400- Breakdown is approximatelv 
4,000 in .Air Atm Division. l.SOO in 
Electronics and 200 in Ordnance. 
Total is down about 100 from the first 
of the year. Outlook is a slight general 
increase in employment in all three 
divisions, primarily aiftong scientists, 
engineers and tccliiiicians. 

General Electric Co. 

General F.lcctiic's Aircraft Gas Tur- 
bine Division emplois 23,000, about 
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Breguet Toon Flies 


Biegiict 1001 Taon, N.VIT) version of the Brcguct 1100 support 
fighter, males its first flight at .Miliin-V'illaruchc iirat Paris. Taoii 
extcmalh appears idcntiwl with Brcguct 1100 flown at Paris 
Aeronautical Salon (AW jnne 10, p, 29) and closely resembles 
original Brcguct 1100 (AW .\pril 29. p- 31). Taon is jiowercd 
bi’ early veuion of the Bristol Orpheus engine delivering about 


4.000 lb. thrust, while the 1100 has two Turhnineca (^bizos of 
2.40(1 lb. timist each. 1'aoii has drooped leading edge flaps, low 
set slab tail, nose strake tor stability. Other entries in the N.ATO 
lightwciglit fighter competition scheduled to begin this fall are 
arc Fiat G. 91 (AW June 10, p. 50) and Dassault litendard \'l 
(AW July 29. p. 27). Both hove been flying. 


the same as the first of the year. Fu- 
ture plans were not available due to 
shutdown of the dii'ision for lacation. 
Current breakdown is: Production En- 
gine Department. 9,000; Fliglit Pro- 
pulsion Laboratory. 2,300; fet Engine, 
1.700; Small Aircraft Engine. 6.000; 
Aircraft Accessory Turbine. 2,700. De- 
fense Electronics Division employs 
20.000, up 2,500 from the first of the 

Missile and Ordnance Systems De- 
partment stands at 6.000. up 1,000 
from the first of the year, and is ex- 
pected to stav about the same. Heavy 
Militarv Electronic Equipment Depart- 
ment has 6,500. up 1.300 from Jan. 1, 
and will remain the same. Light Mili- 
tan' Electronic Equipment Depart- 
ment's employment at the first of the 
year and now'is 6,700. This is not ex- 
pected to change. 

Curtisa-Wright Corp. 

Curtiss-Wright employs 23,000 in 
II divisions. Company policy prohibits 
giving an emploinient brcakdomi by 
divisions. Navaho cancellation recently 
caused the layoff of about 500 employes 
at the Wood-Ridge, N. J„ plant, most 
of them engineers and administrative 
people. Because Curti.ss- Wright's pol- 
icy calls for increasing production of 
civilian products, increased employment 
is expected. Civilian sales for the first 
half of 1957 accounted for 60% of 
total sales, in contrast to 20% a few 
years ago. 

The large portion of this is sale 
of turbocompound engines to airlines. 
Utica Bend Division at South Bend, 
fnd., which is concerned mostly with 
building and modifying trucks, now has 


rising employment in engineering, ad- 
ministrative and production personnel. 
Bell Helicopter Corp. 

Bell's work force of 2,869 represents 
.1 gradual reduction of more than 500 
from early this year, and further grad- 
ual reductions arc expected over the 
coming year. 'I'hcy will be accom- 
plished both through normal turnover 
and layoffs, since turnover rate is not 
high- Reductions will be in cnginect- 
ing and management as well as in pro- 
duction workers. Past reductions liavc 
been the result of trimming fat out of 
tlic operation, but the future may be 
dictated more by tlic apparent short- 
age of procurement funds. Anny order 
for the 11-40 could reverse the situation. 
Sikorsky Aircraft Div. 

Sikorsky employs 5,964 at Bridge- 
port, Conn., and 5,376 at Stratford for 
a total of 11.340. and no reductions 
ate expected in anv category. Engineers 
ate being replaced if they quit. 

Vertol Aircraft Corp. 

Vcrtol’s employment is now at 4,200. 
down from 4,800 at the first of the year. 
Based upon orders at hand, it is ex- 
pected to continue to decline. Engi- 
neering eiiiplonncnt was reduced earlier 
this year, and no further engineering 
decrease is expected. Direct manufac- 
turing labor is expected to be reduced 
and other eatr^orics brought into bal- 
ance. Reductions will be spread among 
export, militari', commercial and sub- 
eontiact areas. Substantial proportion 
of the decline is expected to be handled 
through attrition. Employment in the 
Delaware Valley is high, and so attri- 


tion is high. Sales between now and 
the end of the year will determine the 
future situation. Vertol recently estab- 
lished a department to seek aircraft, 
missile and electronic business. It also 
has sold helicopters to Sweden, its 
third European customer so far. Back- 
log on June 30 was S62 million. Net 
caniings for the first half of this scat 
were 5588,358. dmni from Sl,131.'456 
in the first half of 1956. Decline wa.s 
due to an increase of S950.000 in 
cliargcs for company sponsored rcsaircli 
and development. 

Kaman Aircraft Corp. 

Kaman’s current employment is 
1.200, and mi reductions arc foreseen 
for the next year. Engineers are being 
hired at the rate of five a week, and tliis 
will continue for two to three months. 
Hiring is attributable to an Air Force 
ecmtract in tlie offing and to the grow- 
ing need for additional research. 

Lockheed Missile R&D 
Unified in Bay Area 

Los Angeles— Lockheed Aircraft 

Corp.’s Missile Systems Division will 
consolidate all research and develop- 
ment in San Francisco Bav area- Pro- 
duction support will be the principal 
activity of the division's Van Nuys. 
Calif,, plant. 

Unification of the division’s entire 
research and development organization 
in the Bay area will permit optimum 
utilization of technical personnel and 
facilities without duplication of effort, 
important in the development and test 
lif tile Nav\- Polaris IRBM and other 
projects. 
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USAF Leaders Emphasize Austerity 


By Claude Wifze 

Wasliington— Sigiijiajits pointing to 
new USA!’’ proeiircnicnt policies, forced 
by technological resolution and the 
budget pinch, were revealed to the air- 
craft industry last week at the llth 
annual consention of the Air Koree 
Association. 

Among them were; 

• Barring an unexpected increase in rate 
of expenditure permitted, inflation 
alone niav cause further stretchout of 
aircraft procurement programs before 
fiscal 1959. 

• Screening of development projects 
will continue and more of them will be 
ali^indoncd. 

• Research and development policies 
face a major shafceup with US.M' re- 
sorting to multiple sources when it 
feels tliat the resources of more than 
one company are needed to do the best 
ixrssiblc job. 

• Contract maintenance and overhaul 
expenditures will be reduced. In this 
ease, no change in polic) is contem- 
plated, hut USAF will avoid IRAN 
service for “a good many second-line 
aircraft,'' while still maintaining an 
anstcritv standard in its own overhaul 
depots.' 

• Tougher competition will take its 
toll from major prime contractors, sub- 
contractors and vendors. But US.Af 
will discourage primes from filling 
their own voids by more in-plant pro- 
duction. 

Panels of top level USAf military 
and civilian officials, lic-.idcd bv .Air 
Force Secretary James 11. Douglas, out- 
lined their service's changing rct|uirc- 
nicnts at an all-day session for indus- 
try representatives. Separate presenta- 
tions were given by USAF hcadqiaittcrs, 
tlic .Air Materiel Command and the 
Air Research and Development Com- 

'Severe' Pressures en R&D 

Richard E. Horner, US.AF Assistant 
Scctchary for Rcse.itch and Develop- 
ment. warned bluntly that "the pres- 
sures arc unrelenting and promise to 
become increasingly severe." 

lie said his office is going to "take a 
hard look at our programs, review out 
policies . . . and test their applicabilitv 
for tile period alic-.id." 

“If yini assniiic a balanced program 
to begin with." Horner said, "it is 
not practical to make all of a neces- 
sary saving from the procurement end 
of the program, for example, while 
retaining businc-.vs as usual in research 
ami development, and still achieve a 
balanced program as an end position. 

"Ihus we will have a reduction iu 


the tosDurccs available to research and 
development. We cannot justify filling 
the shelves . . . with components we 
eannot afford to integrate into devel- 
oped weapon systems. 

"Nor can we develop systems which 
vve cannot afford to produce, maintain 
or operate.’’ 

R&D Problems Cited 
Horner indicated he has found some 
companies investing money and talent 
in projects that do not fit the USAF' 
program because they have gone ahead 
without getting a firnr confirmation that 
the requirement existed. 

In his new effort at program reduc- 
tion, one severe problem is that capa- 
bility and facilities arc not always 
located in the same place and easilv 
aligned with project needs, Horner siiiJ- 
I'acilities and organiaation.s in many 
eases arc highly specialized, Honicr 
said, and it will be difficult to use all 
the resources while maintaining the 
competitive system to seek out the best 
engineering solutions tor US.AF piob- 

“ll can be seen,” he said, "that a 
contradictory situation might be created 
where one company might propose a 
superior technical solution whereas pre- 
ponderance of the necessary facilities 



and teclniical manpower might be lo- 
cated with another company. There is 
no completely satisfactory solution to 
such a dilemma . . . 

"One of the most satisfactory com- 
|)romiscs mav be tlic increasing use of 
multiple-source contracts for devcloi)- 
ment; where two or more cmnpinics 
are invited to jointly contribute to the 
accomplishment of a project, each pro- 
vidiu| the services for vvliich they arc 
best fitted." 

Horner said he is confident the in- 
dustry ran work with conipany-to-coin- 
pmy agreements and promised that the 
details will be left up to the contractors. 
He acknowledged that there are severe 
complications involving proprietary in- 
formation, cross-licensing and follow-on 
procurement. 

Further Budget Cuts 

Secretary Douglas gave his first report 
to industry leaders since the recent 
Pentagon conference on changing 
USAF procurement policies. (AW fiine 
24, p. 26). 

These developments have taken place 
since that time. Douglas said: 

• USAF budget has been cut by more 
than S3l)0 million. 

• It has become "clearly necessary" that 
USAF' slash contemplated Fiscal 1958 

! 



Bendix. Rioks Races 

AA ashingtoii— Poor wind condjtium between Chicago and Andrews .-Air Force Base, 
Aid.. Iianditappcd six Air Defense Command pilots in Convuit F-102 jet inlcrceptors 
in tliis year's Bendix 'I'topliy Race, kickoff c-vc-in for the Ale F'otcc .Association's llth 

AA inner was Ca|)t. Kenneth D. Chandler of the 3-ftrd F'iglitct Croup, who 
covered the 619.73 mi, course at an average speed of 579.053 mpli. Diis was only 
12.392 mph. faster than last year's Bendix speed of 666.661 mph. set between 
A ictorvillc, Calif,, and Oklahoma Citv, Okla.. bv Capf. Manuel J. Fernandez. Jr., 
in a North .American F-IOOC. 

'I'lie F.I02 pilots encountered no winds over most of the trip from O'Hatc AFB 
and met slight head winds as they neared the AA’ashiiigtoii area. 

Aviation AA'cek was told that on a jiracticc tim prior to the AF.A show one of 
the competing planes coveted the course with a favxirable tail wind at -an average 
of 810 mph. 

In addifioii to Chandler, pilots in tliis year's Bendix race who bettered the 1956 
record were: Col. Robert L. Could, 672.645 mph., Capt, LcRov AA'. Svciidscn. Jr.. 
672.563 mph. and Capt, Martin O. Detlie, 667.094 mph. 

Second race of the AFA show was the Ivatl T. Ricks Memorial Trnphv Flight 
for .Air National Guard pilots. It was flown in Republic F-84F jets from Fresno. 
Calif., to Andrews with refuel stops at Tucson. .Aria., Dallas, Tex., and Atlanta, G:i. 

AA'inner was Maj. Peter R. Pliillipy of the U2f!i Fighter Interceptor Group at 
Corapoiis, Pa., who covered the course in 4 hr., 13 min., 40 sec. for an average 
speed of 638 mph. 


expenditures by nearly SI billion. 

• Personnel ceiling li.is been cut by 
25,000 effective Dec. 31. 

Douglas gave the industry credit for 
seeking new economies in ovethend, 
uvettime and iiiventotv levels Init said 
tlierc still is room for im|)r(>vcnient. 
'1 00 miiny of these costs arc "amcing 
the things we have taken a bit for 
granted," Douglas said. He urged fur- 
ther action to reduce the spending 

On the subjrxt of slowdowns, some 
of vvliieh he had announced a week 
earlier. Douglas said USA!' moderniza- 
tion certainly will be dclavcd hv the 
-jetirm. On the other hand, he said, 
"we will certainly get a better product 
into the inventon and the companies 
coneerned c-aii expect greater stabilitv 
than under the previous sclicdnlcs" 
Douglas said his office is being 
pressed for details hut that lie is willing 
only to say: 

• McDonnell production (F-IOIB) 
should remain relatively stable. 

• Republic output of the I’’-105 "will 
be at a very low rate until vve arc able 
to secure the improved all-weather 
model that we require." 

• Production rate of the Lockheed 
F-104 will increase but not up to the 
rate planned in earlier sclicdules. 

• Schedule of the Convair F'-106 will 
not be effected for mote than a year. 

'lire secretary warned that the screen- 
ing of development projects has not 


stopped with the limitation of the 
North .American Navaho missile. Stud- 
ies ate Ijcing continued on a prioritv 
basis and "a number" of less urgent 
projects will be postponed or "fall bv 
the wjvsidc." 

Both aircraft modification and new 
industry facilities were brought into 


the picture by Douglas. US.AF plairs 
first action to slow down major produc- 
tion if the aircraft coming off the line 
will acquire major modification. Ire said, 
het'.mse some of tliis work is not justi- 
fied in view of the higii cost. US.AF' 
also will be "very cautious” about 
authorizing construction of facilities if 






L 




REPUBLIC F-I05B’s novel swcyit forward sharplipped air inlet 
(above) features a liydrauUcally actuated movable wedge for inaiir- 
taming the oplimnm airflow* shock pattern widiin permissible 
limits during a wide range of aircraft speeds. Clean-lined main 
landing gear with closc-fltting w'heci fairings is designed to iiruvide 
ntinimum ding when extended, I.a[gc fivc.jricec lateral control 
spoilers (tight photo) arc extended on top wing sutfiicc ahead of 


slotted flaps, shown rolled out on their internal tracks. Four-piece 
petahtvjrc air brakes irestle around variable area afterbunrer exhaust 
(left), provide rapid decclccatron without requiring trim ctiangcs. 
Low'.set slab-Kpc stabrlator is used. Balanced rudder is fitted with 
brrzz dam|ier5, lou'cr portion of fin leading edge has intake for after- 
hiinicr cooling. For additional F*1I)3B photos and data see cover 
and i«iges 74-75 (also .AAA" July 29, p. 28-29). 
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PORT tNLET acft) for X-I3’s RolU-Roycc 
Avon lios curved inner rvull, Rnsli bullet. 
Screen keeps nut foreign objects. Complex 
uctuirtor (center) fur clev-jtur-ailcron enn- 
ventronal controls Ims ndjiistsblc balance 
weight- Movable surfaces have Styrofoam 
cotes. Nozele (right) is swiveled to rear. 




the work can be done in some existing 

Douglas pointed out that USAI' ex- 
penditures set a new peacetime record 
in Fiscal 1957 and wid Fiscal 1958 
will rank second. I'or aircraft and re- 
lated procurement this means S7-5 bil- 
lion in I'isc.il 1957 and S7 billion in 
I'iscal 1958. 

Ill reply to a question, he said that 
tlicsc figures make no allowance for 
cnntinuini inflation and that Defense 
Department total expenditures must be 
held wfthin the administration’s goal of 
about S58 billion a vear. Douglas said 
public prcssiitc is high for curtailniCTit. 
vet he indicated it may he necessary for 
the total to hit S40 billion in Fiscal 
1959 if the services arc to maintain the 
present level of capability. 

USAF's Air Materiel Command faces 
a reioUition in its logistics operations 
and a drastic plutsitig out of the over- 
seas depot stracturc in order to meet 
the demands of missile warfare, indus- 
try dclcgatc.s were told hy officials from 
\Vright-Patterson ;\FB. 

Gen, Edwin W. Rawlings, AMC 
commander, and Maj, Gen. K. E. Tib- 


betts. his director of plans and pro- 
grams. emphasized that AMC's plivsical 
plant will shrink with the slow phase- 
out of manned aircraft and stockpiles 
will be reduced. 

Gen. Ranliiigs made it clear that 
AMC planning docs not .look to a sud- 
den revolution in vs'capon systems and 
that the long-range outlook includes im- 
proved logistic support for manned 
combat units "for an indefinite |icriod 
of time." But .AMC is making sure it 
will be able to support missile svstems 
as the\ arc phased in. 

-Another speaker indicated that he cx- 
]>ccts manned aircraft to be in USAF’s 
weapons arsenal for at least another 15 

AA’itliout reference to improved air 
transport e.ipabilitv and the tvpes of 
equipment that will be needed to do 
the logistics job, Gen. Tibbetts .said 
-AMC’s future picture will include; 

• A global logistic command, organized 
aiong weapon ss'stem sii|ipnrt lines. 

• A ^ligll speed conimnnications system 

for rapid tninsmisison of logistical in- 
formation, ■ 

• Electronic data processing capability 


that will permit fast delivery of items 
needed in the field. 

• High speed transport capability. 

Bdtli Gen. Rawlings and Gen. Tib- 
betts eni|)hasized that missiles “must 
figlit their w.iy in" to a permanent place 
in tlic US.AE arsenal by displaying per- 
fonnante superior to that of Tnnnned 
aircraft. -And the problems of electronic 
reliability and flexibility, Gen. Tibbetts 
said, "are truly sbiggcring." 

Once guided missiles arc operative, 
.AMC’s biggest task will be to keep all 
of the weapons at each site in combat- 
reads condition, Eaultv missiles will be 
returned to a central overhaul point, 
because tooling and test equipment for 
small missiles will cost more than S2 
million. Spares must be kept at a nhui- 
mum because the weapons themselves 
will be expensive. 

In the ca.se of the larger ballistic 
types, one or hvo tank cars of fuel will 
be needed for a launching. 'I'hc guid- 
ance svsteuv nvust he more refined. 
Automatic ground handling equipment 
must operate "with the speed of light- 
ning.’’ 

lire ICBM will require forward in- 
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Aerial Jeep Contracts Awarded 


Weapon Review Urgeil 

M'asliingtoii— .\ii objective evaluation 
of weapon sv.vtcniv. with clitMination of 
all fliat aic obsolete nr inaiginnllv effi. 

cicot, was urged on Congress last vveek 
In j poliev stateinciit pTcseiitvd tu the 
Vit Force .\s.sociatioii witU approval of 

its Board of Ditcctors- 

'Fhe evaluation, labeled a "lie dctvcfrvr 
test" by Sen- Stwarl Svmington (D--Mo-). 
fomicr US.AF Sccretarv. was not rcctnin 
mended for any specific weapon system 
but obviously would be applied to ‘Nuvv’s 
aircraft carrier complcs as well as .Vrmv 
Olid Navv missile prograins. Tests would 
be conducted under a commission re- 
sponsible to Congress. 

.tF.V also was ex|>cctcd to coll on 
Congress to appropriate sufficient inonev 
to bring the Air Force np to full 
strciigtb, speed air defense ea|rability and 
intensifv rcsearcli and development, 


vtallatioii of tc.irdovvn facilities with jiro- 
visioii for evacuation only i>f coiupii- 
iients for overhaul and modification. 

In both eases, USAF’s objective will 
Ik to buv as few missiles as possible 
and' keep as many as possible in com- 
hal-rcady cunditioii. It vv-.is empliasizcd 
that improved high speed transport will 
lie vital to the operation. 

The industrv audience vv-.is told there 
is an "absolute ncccssitv” for the 
achievement of greater output for mail- 
hours of labor expended tliroirgh the 
wide adoption of automation. 

Lt. Gen. Clarence S. Irvine, US.Ak' 
Deputv Cliicf of Staff for Materiel, 
said manufacturing technology in the 
industry lias not kept pace witli tlic 
advances in it.s product. .Aircraft and 
missile makers must give increasing at- 
tention to new materials and engineer- 
ing solutions to their problems, 

US.AI'’. Gen. Inane declared, must 
be selective in choosing its sources— 
"pick only the best b(irsc5’’—and make 
sure tliero is closer contact bclvvccn 
these sources and the using coinm.md. 

Dudley S. Sharp. .Assistant Secretary 
of tlic Air Force for Materiel, supported 
Geu- Irvine’s views. Sharp said he can 
see no reason why overhead has to be 
increased in an aircraft plant vvlictc 
production volume has been reduced, 
lie insisted there still is room for over- 
head cuts. 

For the subcontractor, Sluir]) said 
he recognizes tlierc will be increasing 
pressure to pull work back into the 
plant of the prime weapon system con- 
tractor. But he called for resistance in 
the interest of maintaining a broad 
production base. 

Sharj) emphasized that spending 
must he monitored more closely and 
insisted that the industry can survive 
under the new conditions while US-Ak' 
gets better equipment. 


VA ashingtou— .\utnimil)ilc industrv 

made a uvvv bid to enter a phase of 
the aviation business last week when 
Chrysler Corporation vv-.is awarded a 
8661,000 contract to build an aerial 
jeep rcse.iteli vehicle for the U. S- -Arniv , 
Clmslet's competitors in the design, 
construction and testing program arc 
-Acropitysics Development Coqs. of 
Santa llarbara. Calif., with a S5SS.OOO 
contract and Piasccki Aircraft Corp. of 
Philadelphia, awarded a S655.U0I) eon- 

,AcTii|)liysics is a suhsidiarv of Cur- 
tiss- W'riglit CoriJ- acquired last year 
when the engine manufacturer took over 
control of Studebaker-Paekard Corp. 
The couipanv in the past has worked on 
hypersonie test vehicles and the .Amiy's 
Dart missile. In addition to the aerial 
jce)). it has submitted propos.il.v in 
helicopter and STOl. competitions. 

The three jeep coutracts, totalling 
Sl.702,000. were awarded hv the Trans- 
pnrtatioii Research and Fliigiueering 
Conniiimd at Ft. Kustis. \'a. -A total 
of 21 ceimpanics, including many of 
the leading manufacturers of both fixed 
and rotarv-vv ing aircraft, took part in the 
design competition. 

riic contracts call for development 
of flving research vehicles tu explore 
the behavior of ducted propellers in 
this tv pc of design and to determine 
the most promising control system. 

•Amiv will get a total of six vehicles, 
tvvi) from each contractor, if all con- 
tracts mil to completion. Work is 
divided into three pliascs: preliminary 
design and wind tunnel testing, con- 


stnictian and flight test. The contracts 
provide for a close review of the work 
after the first phase, a |)oiiit at which 
the .Army can halt a project if it is not 
viifficientlv promising. 

.Atrcipliy.vics design incorporates four 
Ians, a proposal that should result in 
stability advantages but might result in 
some complicatimi.s in mobility and 
shipping. Size of the contract, ncarh 
half of the price set for the Chrysler 
and I’iaseeki dt.sigus. indicates tlie 
•Acropliy sics design prob.ibly has an ad- 
vantage in meclianieal simplicitv. 

Both the Pi.isetki and Chnsler 
proposals involve two ducted fans. 
Piasccki would provide control with 
deflector vanes; Chrysler favors a nic- 
cliaiiisiu to move the entire duct and 
shift the blast of air. 

Clirysitr’s entry w-.is prepared by its 
Defense Products Division. There are 
indications that Chrysler is expautl- 
ing its interest in acrommtieal items aiul 
has submitted design proposals in new 
competitions now eontem|)latcd hv 
the -Annv and otlier services. It is 
imdcrstond the company already lias 
built a small experimental model. 

.Annv spokesmen s.iy the aerial jeep 
eventnaliv should he a general utility 
vehicle capable of rarrying a 1.000 lb. 
pavlnad of men, weapons or equipment. 
Speed will be in 50 mph. range. Weight 
cniptv also should be in the neighbor- 
hood of 1,000 Ih. 

Maj. Gen. Hamilton II- Howzc. di- 
rector of -Arrm Aviation, has said the 
vehicle may mount radio equipment, 
machine guns or a 106 mm. riflle. 



NEW 30 MM. A'lilvan cannon which lias twice the striking [xivvcr uf earlier 20 mill, model 
was developed bv Gcnciul Electric’s Missile and Ordnance Svstems Dept, vmder .Army 
controct. Cannon was iinseiled at .\F.A cniivenHoii in AA'ashiiigton. 
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Defense to Stop Just Pleading; 
Reliability Will Go in Contract 


By Pliilip ). Klass 

Wasliington — Defense Department 
shortly will reveal plans to make re- 
liability a well-defined contraetual re- 
ejuirement instead of merely a much- 
sought objective. New program will be 
the most ^ecifie and comprehensive 
reliability effort ever iiftemptcd by De- 
fense Department and holds inipor- 
tant implications for both avionic 
equipment and component inanufac- 

Tire all-out reliability program is the 
result of an 18-month effort by nine 
industiy-militarv task groups to get at 
the basic roots of unreliability in mili- 
tary electronic equipment. They worked 
under Defense Department's AGREE 
{Advisory Group on Reliability of 
Electronic Equipment). 

AGREE Program 

Tlic AGREE program, first reported 
by AVI.STION Week (Match 12, 1956. 
)). 2-19) is spearheaded by lames M. 
Bridges. Director of Electronics, Office 
(if Asst. Secrct.iry of Defense for Re- 
search and Engincering- 

Ilere are some of the “contractual 
teeth” which Defense is expected to 
reveal for introduction into future pro- 
duction and development contracts: 

• Required reliability, ptobablv ex- 
pressed in tenns of the percentage of 
total equipments delivered which must 
operate ivithout failure for a specified 
number of hours in actual service. 


• Specific test procedures and condi- 
tions which contractor must employ to 
prove to contracting officer that de- 
velopment, prototv'pe or production 
equipment has a statistical probability 
of meeting the aforementioned mean- 
life requirement prior to government 
acceptance. 

Procedures applied to development, 
prototype and production units prob- 
ablv will differ slightlv. 

• Reliability prediction, based on ana- 
lytical study of paper design and test 
data whicli shows most susceptible 
modes of failure. This appears certain 
to become mandatory for production 
equipment, perhaps for development 
models as well, 

• Demonstration of maintainability, bv 
means of prescribed tests under simu- 
lated field conditions in which faults 
must be located and repaired in a spe- 
cified period of time. 

These are but a few examples that 
indicate that the Defense Department 
is through begging industry for greater 
reliability and now is going to start 
contracting for it. 

Present militiry specifications on 
components, the procedures used to 
prepare them, and the qualification test 
procedures used to determine whether 
a manufacturer’s component meets the 
specifications appear due for a complete 
revision— but on an evolutionary basis. 

Task Group No. 5, which analyzed 
the component problem, was extremely 
critical of present procedures in its 


final report: "Present military coinpo- 
iiont specifications do not assure the 



No ASPR Changes 

After study of Amied Services Pro- 
curement Regulations, Task Croup 
No. 6 concluded that iiu modification 
is needed to accommodate new relia- 
bility program. Mean-life, maintaina- 
bility and other new rcliabilitv criteria 
can be introduced into equipment spe- 
cifications in the same way that op- 
erating characteristics arc now included, 
tire group reported. 

Procedures for tests intended to 
measure equipment reliability have 
been carefully designed to make them 
reasonably immune to tampering bv 
contractors or by testing personnel. 
Certain redundancies are intcntionaHv 
introduced in the test procedures to 
make tests self-checking and relatively 
unsusceptible to data recording errors, 
it is reported. 

If Defense Department action fol- 
lows task group recommendations, these 
basic rcliabilih test procedures will be 
applied across tlic board bv all the 

Standard detailed testing procedures 



Scimitar Goes Into Production 


Siipetuiarine Scimitar strike fighter for the Royal Navy has been placed in production 
although many advanced aircraft projects have been abandoned by tlic British goveenment- 
Oulj new featnie apparent on the production model is the small wing fence. Basic design 
is at le-asl eight years old and has produced nuniermis variations. 
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SUPERALLOYS for supersonic performance 

We develop them. And through modem vacuum melting produce them 
to the closest possible limits of chemical control and uniformity of mechanical 
properties for use in such critical components as aircraft turbine blades, 
buckets and skin material for missiles and rockets. UDIMET 500, one of 
our well established vacuum melted alloys, combines unsurpassed 
stress-rupture life with excellent ductility and fatigue strength in the 1200T 
to 1800°F range. At 1200°F, for example, its tensile strength is 180,000 psi 
— at 1600“F, 100,000 psi. For further information on Udimet and other 
superalloys write to Utica Metals Division, Kelsey-Hayes Co., Utica 4, N. Y. 






S PLANTS: Dflrm- 


Michigan: Lot Angeles: McKeetpO'l. Pa.: SpeingMd, Ohio iSPECO Divieim); Utica, N.Y 
vMon): Dacenpart, la. (Farm Implement and Wheel Dwiiion): Windsor, Ontario, Canada. 


35 




tuned 
t o 


tomorrow 

Open ears lead to the open thinking that 
made possible today’s rocket powerplants. 
They are alert ears— ears acutely sensitive 
to the unsolved problems that must be 
conquered in designing powerplants for the 
vehicles of the future. 

RMI puts a premium on just such thinking. 
Its engineers and scientists form a talented, 
alert team, efficiently and effectively 
meeting the rocket power needs of tomorrow. 




Engineers, Scientists— Perhaps you, too, 
can work with America’s /rsr rocket family. 
You’ll find the problems challenging, the 
rewards great. 


lOTORS, INC. 

■ A HEMBEH OF THE OMAB 7 

«EW JERSeV 
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Air Force Evaluation Is Likely 
For Three Competing HE Systems 


and rules for administration "ill be 
used by all procuring agencies. 

Ont\- those factors peculiar to tlic 
tspc of equipment and its cnd-usc cn- 
s ironment " ill be left to the discretion 
of the procuring agency, if ta.sk groii]) 
recommcudatiims arc accepted, h'actors 
that can not affect the results of the 
rcliabilits- esalualion. but sshicli might 
determine testing convenience, will be 
left to the option of the procuring 
ageiicv or Contractor- 

Figures for ininiininn acceptable life 
(to failurcl for different tvpcs of mili- 
tarv electronic equipment were deter- 
mined by Task Group No. 1. 

Tlic Task Croup analysis did not 
include missile-borne equipment, se- 
curity sensitive equipment or large data- 
handling svstems like S.\GE or Mis- 
sile Master; 

Out of the study has come a tabula- 
tion of oacii major t\pc equipment ac- 
cording to using scrs'icc. ghing mini- 
mum acceptable mean-life to failure. 
These figures form the basis for new 
Defense Department specifications. 

Some equipment tspes appear in 
more than one tabular location witli 
different mean-life requirements de- 
pending upon liow the equipment is 
used tacticall)’- This means tliat the 
procurement agciin' must cither stand- 
ardize on the longest mean-life or else 
prtKutc fijc same equipment to dif- 
ferent rcliabilits' standards. Tlic former 
appears more likely. 

Task Group I kknowlcdgcs tiuit its 
mean-life figures arc only best-estimates 
and should be revised if furtlicr study 
provides mote valid inforinatinn. 

Other recommendations made liy the 
task groups, which reportedly stand ii 
chance or Defense adoption; 

• Supporting test equipment, spares, 
training material should be purchased 
at same time tliat contract is awarded 
lor production of new equipment. 

• Single set of environmental test erm- 
aitioiis for component failure rate 
evaluation should be adopted b\ all 

• Permanent industiy-iiiilitary group 
should be formed at Defense Depart- 
ment level to dcs'clop nw military 
component spccific.ifions and desclop 
better inspection techniques. Croup 
would also accumulitc usage, failure 
reports, seek to correisite spcdfieatioiis. 
manufacturer’s qualih' control data and 
actual field c,\peficnce. 

• Formation of indc]>cndcnt reliability 
group to supenise industry’s efforts in 
failure prediction and analysis. Task 
Group - sms tlie group must not be 
subject to interests or prejudices of 
project personnel on the staffs of the 
contractor or procurement agency. Re- 
liabiliti' Research Dept, of Acromuiti- 
cal Radio Inc. currently is performing 
similar type of service /or Defense De- 
partment. 


New Yotk-.Air Force esaluation of 
three nesv high-frequency communica- 
tion techniques, each competing hotly 
for both milif.iry and airline acceptance 
to replace ampiitude modulation (.\M) 
system, apjiearcd likely last week. 

Rome .\ir Dcsclopinciit Center, cur- 
renth conducting fidly instmmented 
sidc-bv-side fliglit evaluations of the 
Collins supprcsscd-eariicr single sidc- 
b.md ssstem and General Klcctric’s 
svnclirounus detection, will include the 
compatible single sideband systenr de- 
r clopcd l)y Kalin Research Eabrmitorics. 
proi'iding it can be loaned the Center. 

Spokesman for Kaiser .Aircraft and 
Electronics Co., wliich holds military 
rights to the Kahn system, says he 
Iio|)fs to work out dohiils this week 
and it appears that cqni|)incnt can bo 
dcliiercel to Rome within 90 days- 

Kahn earlier agreed to loan to ,\cr<>- 
nautical Radio Inc. an adapter for 
converting one of Arinc's Nciv York 
station transmitters to enable it to 
esaiuate the economics and problems of 
sHcli coin'crsion in the event the air- 
lines adopted the Kahn system. 

•Anne recently tried to arrange an 
informal airline cialiiation of the Kahn 
and Collins systems, although .Arinc’s 
William Comes says this was not the 
original olrjcctive of making the Kahn 
installation at New A'ork. Collins tcii- 
tatiscly agreed to supply its equipment 
to .Arinc, later withdrciv. 

Tile reasons, according to its spokes- 

• Major international carriers bclicied 
results from New York iiistailation tests 
wmdel not justify trouble and expense 
of installing Collins airborne equip- 
ment. They believe test installation 
should he made at Gander and/or 
Shamion-I.ondon to determine whicli 
sssteiii is su|)crior under critical North 
,-Ulantie operating conditions where 
atmospheric distiirbiinces now cause 
ficqncnt outages of existing AM equip- 
ment. (Kalin-typc transmissions can be 
icceiicd "ith .AM equipment.) 

• Limited ciirrcnt [irodiiction of single 
sideband equipment, coupled with 
hcasv inilitarv demand, made Collins 
reluctant to disert for .Arinc tests in 
s iew of intanational carriers’ attitude. 

• Numerous tests already arc under way 
on Collins sr stem bv Rome .Air Devel- 
opment Center, Strategic .Air Command 
and Navv. 

Tlitsc. Collins, says, should be ade- 
quate to cstablisli its merit. 

Pan .Amcrie.ln and 'I'rans-Canada 
.\ir Lines representatives confirmed to 
.As'Iatio.v Wm:k that tlicy doubted 
"hetlicr results of the proposed .Arinc 


comi>ctitioii would justify effort to par- 
tici]utc ill them. 

P.iiiAiii .suggested tests at Gander and 
Shaunon-I.ondon. 

Collins recently visited TCA to en- 
list its aid in setting up a single .sidc- 
Iraiid installation at Gander for airline 
cs.diiation in tlic N'ortli .Atlantic, a 
rC.A official told Aviation AA’kek. 
'I'C.A talked Collins out of the move 
because it bclicscs such action is pre- 
mature at this time, tlic official 'ay.s. 
He bclicses the N'ortli .Ulaiitic carriers 
first must find a Ircttcr definition of 
their conimimications problems to de- 
termine whether present .AM should 
be abandoned before trying to resohe 
relative merits of .single sideband. 

Kalin has ]3ublicly raised the question 
til will' "Collin.s refused to enter into 
coiiipctitis’e single sideband tests," One 
compam- officud says the Collins system 
is not feasible for air-giouiul use and 
that this can be prosen in tbc New 
A'cirk area without expense and trouble 
of Nortli .Atlantic installations. 

Dr. Josepli A'ogchnan, civilian cliicf 
of Rcmie's Conimuiiieatioiis Laboratory , 
savs its flight tests show that ''telephone 
qiiiilits" e.iii be obtained with tbc 
Collins ,s\ stein over di.stances of scs- 
criil thousand miles. Tests has'c been 
run at 14. 21 and 26 me. Vogciman 
adds tliat the GE synchronous dtta- 
tioii rccei'cr's ]X:rforniancc generrilh 
lias equalled that of single sideband 
rcccpfinn. 

Rome has carefully instrumented its 
C-Hl to provide a scientific basis for 
coiiipariiig pcrfonnancc of ssstems 
under test. Magnetic tapes with pre- 
recorded messages and words designed 

niitted nsci each systciii. both ground 
to air and air to ground. Rcccivro mes- 
sage is recorded on tape for analysis. 


RritiinniaH for TWA? 

Wasliiiigtoii — .Agreement hetween 
Howard Hughes and Bristol .Aeroplane 
Comiraiiv for the purchase of a fleet of 
Bristol Btitamiias for Trails World .Air- 
lines last ucck hinged on the outcome 
of BriKsh cahiiict-les-cl discussions on 
the tronsacti rn, Bcean.se the purchase of 
jn Britannias by Hughes would require 
British Overseas .Aim ays to relinquish 
orders for ils Brilaiinias, top-level govem- 
nicntul approval is neccssars'. BO.AC has 
received delivery on 111 of its 19 Brif-an- 
nias. prohably would fill the equipment 
gap bv ordering DC-“Cs at a substantial 
dollar gain for Kngland. 


AVIATION WEEK, 


asl 5, 1957 


AIR TRANSPORT 


CAB to Give CAA Airspace Control 


Bitter issue appears to be headed for settlement; 
military withholds comment pending further study. 


Washington-Ill an unprecedented 
action, the Civil Aeronautics Board last 
week proposed to give the Adminis- 
trator of Civil Aeronautics autlrority to 
rcsohe the biHcr controsersy between 

location of U, S. airspace (AW Mav 
27. p. 21 and p. -10). 

Effect of the ruling would be to strip 
the Air Coordinating Committee's Air- 
space Panel of its present authority to 
handle airspace conflicts, It also would 
revoke the rights of the military services 
to declare large areas of airspace oS- 
liniits to non-military aircraft, except 
ill the case of enemy attack or other 
unusual circumstanccs- 

Under the proposed Civil Air Regu- 
lation, the CAA administrator would 
liaic the power to designate restricted 
aieas when he finds a "hazard to aircraft 
in flight exists.” He also would have 
authority to revoke or modify any re- 
strictions that interfere with the safe 
operations of aircraft. 

Airlines Applaud Action 
Airlines were quick to applaud the 
Board action and said the move will 
help insure a "fairer allocation” of air- 

Defense Department said it preferred 
to svithhold comment until it had re- 
viewed the proposals further. 

Defense and other interested parties 
have 35 days from the July 30 Board 
announcement in which to submit com- 
ments on the proposed ruling, but it is 
doubtful that the Board svill chmigc 
the regulation subst.intially. 

Two principle features of the pro- 
posed regulation are: 


■ Establishment of airspace restrictions. 
CAB has the statutory responsibility for 
establishing airspace restrictions and has 
delegated this authority to the CAA 
administrator. Under provisions of the 
new ruling, the administrator may desig- 
nate restricted areas on petition of any 
interested party, or on his own motion 
when he finds this necessary to the 
safety of aircraft in flight, lie also mas 
impose terms, conditions and limita- 
tions on restricted areas and may 
modify or revoke restrictions where re- 
quited in the public interest, 

• Military compliance of air traffic 
rules, 'Ihc proposed ruling will permit 
the military forces to conduct opera- 
tions “necessary to the immediate na- 
tional defense" but will bring to a halt 
anv right to exercise such authority in 
otficr areas of operation without prior 
approval of the administrator, Ttainiri^ 
and operational missions which requite 
a deviation front civil air regulations can 
be authorized by the administrator 
through the issuance of waivers. The 
Board emphasized that the ruling is 
being proposed to clarify present regu- 
lations. which it said ncser were in- 
tended to be used to justify noncoin- 
pliancc with air traffic rules in such 
operations as continuing training activi- 

Appeal Review Provided 

Under tlic regulation, the Board has 
the right to review the administrator's 
actions. 

h'urthermorc, interested parties will 
have an opportunity to submit com- 
ments on any airspace action the ad- 
ministrator may take. 


In its notice of proposed rule mak- 
ing. the CAB called airspace a "national 
resource" that is "diminishing rapidly." 
and warned: "it is no longer easy to 
meet the needs of users by merely al- 
locating airspace previously undisturbed 
by other users." 

'Ilic Board emphasized that growing 
operational needs have created in- 
creased problems. It pointed out that 
in the past seven years, civil airways 
mileage has dimblcd and the minibct 
of militarv airspace reservations has 
increased more than 50%. The Board 

"The problem of diminishing air- 
space has become so acute that the 
government can no hmget accommodate 
all the needs of individual users a:id 
must ]udiciously weigh the interest 
of all users to determine what is most 
in the public interest." 

Unanimity Rule Hit 
. riic Board criticized the need for 
nnanimoiis agreement within the Air- 
space Panel of the Ait Coordinating 
Committee before any airspace action 
can l>c taken and charged that com- 
promises resulting from this votiiif 
procedure have not always been in flv; 

•\irlines previously have opposed the 
voting structure of the Airspace Panel 
and have protested that civil aviation 
representation on the panel has always 
been outnumbered by the military in 
deciding airspace problems. Tlic .\ir- 
spacc Panel consists of six voting mem- 
bers— Air I'orce, Navy. Army, Depart- 
ment of Commerce, Civil Aeronautics 
Baard and the Federal Communications 
Commission. Commerce represents the 
CA.\ and other agencies under its juris- 
diction with its vote. 

'Ilic Board -admitted in its draft re- 
lease on the pro|josed regulation that 
many problems have been resolved bv 
the Airspace Panel. 

lliiwcscr it added; 

"It is now apparent that it cannot 
cope with the complex problem of 
diminishing aiispace on the one hand 
and increased need for airspace on the 

Prior to the public announcement of 
its proposals, tfie Board held a briefing 
session on the regulations in a meeting 
attended by Louis Rothschild. Com- 
merce Under Secretary: James Pyle, 
.•\dministrator of Civil Aeronautics; Lt. 
Gen. Pllwood Quesada, special presiden- 
tial assistant for aviation planning; and 
representatives of the secretaries of 
Defense. Air Force, Army ;iiid Navv. 


Three Lines Discuss Turboprop DC-7s 

Sanhi Monica— Representatives of United ,\ir Lines. American Airlines and Flying 
Tiger Line met with Douglas Aircraft Co. officials here last week tn discuss )iur- 
cliasc of turboprop versinns of the DC-7. 

United appeared to show a strong interest in the DC-7T passenger version of 
the proposed aircraft wliilc American and Flying Tiger discussed the DC-7D. which 
will be designed fasically as a cargo plane. Biith mndels will be powered bv Rolls- 
Royce Tyne engines. 

Base price of the aircraft is reported to be just under $3 million. Problem for all 
three airlines is financing, since both Aineticau and United arc heavilv committed 
on large fleets of other turbine-powered aitcraft and FIving Tiger recently purchased 
a fleet of 10 Lockheed 10-*9Hs, 

Both DC-7 versions are 10 inches wider and 80 inches loiitct than the DC-7C. 
Outboard engines will be moved fmllict out and Bn will be swept aft. 
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Comet 4 Fuselage, Wing Mated 

Fuselage of Bist Comet -I jet transport for British Overseas .Airways Corp. is mated to wing 
at dc Havilland plant at Hatfield. England. The airplane, with a 111 ft. fuselage and 
powered by four Rolls-Royce .Avon engines tn be installed soon, will fly early next year. 

Immediate Fare Inerease Vital 
To Early Jet Use, Airlines Say 


By Ford Eastman 

Washington-Failuie to approve a 
passenger fare increase immediately will 
deprive the traveling public of modevii 
jet ait service for several more years, 
airlines told the Civil Aeronautics 
Board last week. 

The warning was made in ora! atgii- 
monts before the CAB in the sus|Kndcd 
p,issengcr fare increase investigation, in 
which seven domestic carriers applied 
for 11 6% increase as an emergency 
measure ponding outcome of the gen- 
eral passenger fare investigation. 

The Board is expected to announce 
its decision soon on the emergency re- 

Rising costs and dwindling profits at 
a time when the industry needs a 
tremendous amount of money to fi- 
nance new equipment has placed air- 
lines in a serious financial situatiun 
which necessitates immediate action, 
carriers argued- Before airlines can at- 
tract fiiiimcial backing necessary to pur- 
chase the new equipment they must 
show a better earning record, they said. 
Bureau Opposition 

C.AB’s Bureau of Air Operations op- 
posed tlic requests, aigiiing that an 
analysis of relevant considerations 
shows that carriers still enjoy an cco- 
I'umic op]>ortunitv to achieve the favor- 
able earnings. The Biitcan recom- 
mended that C.AB deny the carriers’ 
applica tions. 

It based its case on the following; 

• Carriers have enjoyed favorable earn- 
ings in the recent past- Each of the 
seven airlines, except Northwest, real- 
ized an average return in excess nf 
during the seven-vear period from 1950 


througli 1956 and the returns ranged 
as high as 12.86%. 

• General economic outlook for the 
industry remains good. Historically, in- 
creased traffic solumes and technical 
ads'Jnces. including larger and more 
efficient aircraft, have enabled carriers 
to ;ibsorb continuing price and wage 
increases without an increase in the 
cost of production of asailablc ton- 
miles. This situatiun continues. Of 
primary importance is the fact that 
traffic demand has continued strong. 

• Recent fleet additions of brger -1-cn- 
giiic aircraft, plus fleet acquisitions 
planned in 1957. will result in an in- 
creasing proportion of traffic being car- 
ried ill larger and more efficient aircraft 
ty pes. 'Ihis will contribute to carriers’ 
opportunity to control unit costs. 

• Industry has raised substantial funds 
for its equipment needs. In the last 
tyvo years, domestic trunkline carriers 
have raised more than 500 million dol- 
lars under various loan agrccnicnts to 
provide funds for their capital needs, 
ranging up to 40 yc-ats for repayment. 
Others have raised equity funds. 

The Bureau Counsel contended that 
the carriers could do even better fin.m- 
ciallv through more economical and 
efficient management. An analysis of 
the carriers' operations made in the 
light of the statutory standards, the 
Bureau Counsel said, shoyv that; 

• Failure to operate at reasonably at- 
tainable passenger loud factors is de- 
pressing earnings. 

• Carriers have included excessive 
depreciation charges and excessive allow- 
ances for federal income taxes in their 
rc|X)ttcd and forecast expenses. 

• Equipment purchase deposits are not 
part of the rate base. 


.As a result the bureau's adjusted 1937 
forecast reflected profits far greater than 
the carriers themselves predicted. Ait. 
lines bitterly protested the bureau’s 
contentions as unrealistic and designed 
for purpose of justifying a predeter- 
mined decision to oppose the incrca.se. 

George S|zitcr, Trans World Airlines 
general counsel, said; "While the air- 
lines walk a tight-ropc between bank- 
ruptcy and sohcncy the Bureau of Air 
Operations ignores this critical .state of 
affairs which exists today and indulges 
in speculation of profit-making in ycats 
to come." 

Spatcr said earnings tor the domestic 
trunk carriers have dyvindlcd to 514 
million for the first five months of 1957 
compared with 537 million for the 
same period last year. "This." he said, 
"is a clear prelude to a gradually 
worsening situation in the period 
ahead." Rcflcctin| on the depression 
which confronted the industry betyveen 
1946 and 1949, Spatcr .said none of the 
optimistic predictions made by the 
CAB staff ever materialized. 

Richard S. Maurer, Delta Air Lines 
\4cc president and attorney, urged the 
Board to "break the fare barrier to 
permit airlines to continue to provide 
the American public svith the finest air 
transportation system in the world.” 

Maurer said the nation’s airlines have 
reached the limit of their ability to off- 
set rising operational costs thtniigh bet- 
ter teclinological advances and more 
efficient management. lie also said 
there has been no public opposition to 
the proposed 6% fart boost. 
Northwest Plea 

.A similar appeal was made by C. Ed- 
ward Lcasurc, Northwest .Airlines attor- 
ney, who cited revenue gains for the 
company but dyvindling profits. Nortli- 
yvest is one of the feyv major airlines 
that has not announced completion ol 
financing coinmitmciits witli which to 
purcha.se jet equipment. 

H. Templeton Brown. United Air 
Lines attorney, told the Board that the 
industry could be irreparably damaged 
if tlie Icscl of earnings continues to 
drop while traffic continues to increase. 

Despite recent fayorablc earnings. 
Brown said, airlines still do not enjov a 
financial st.indiiig svliich makes needed 
capital readily available. During the 
first six months of this year United's 
ii|)erating revenues increased 5.2% over 
a similar period a year ago. but 0|)crat- 
ing expenses yvcrc up 11.8%. he said. 
The company's operating profit for the 
first half of the year yy-as doyvn 65.1% 
as compared with the first six months 
of 1956. he said. 

Other airlines presenting argyiments 
along the same lines include Capital, 
Btaniff, F.astcm. and .American. -Ameri- 
can was not an original applicant, but 
filed for the increase list yvcck. 
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RUSSIA'S Tupolev no four-jet trantport bears a family tesciiiblancc to the smaller. t«in-engined Tu-104 (AW July 11. p, 27). Arrow 
Ts idcoHcal to Tu"^104. Turbojet will racty 100 i«jssengets, compared to 50 in Tu-104, up to 180 in Boeing 707* or Dougbs DC*8. 

Aeroflot Told to Advertise, Push Sales 


Aeroflot, So\ict-o\vncd airline, is 
li'uncliing the biggest advertising and 
promotion campaign in the history of 
Communist civil aviation on orders 
from a liigh-rankine agency of the 
USSR Council of \iinisters. 

The govenimcnt instructions to the 
airline to "propagandize” its scniccs 
coincide with an iinportimt reversal in 
Russia's basic attitude toward ad'cr- 
tising. Although Sinict officials still 
claim that capitalist advertising is based 
on falsehood and dcceptiiin. tliey now 
assert that "truthful and infonnative" 
Communist advertising is good and 
necessary. 

Aeroflot Iras started its campaign 
with the placement of full-page, color 
ads in USSR’s most popubr nuigazlne. 


Ogonyok. wliich lias a circiililtion of 1.2 
million. The ads feature the Tu-104 
jet transport and list all the points 
served by the new turbojet. 

A few enterprising .Aeroflot subdivi- 
sions are distributing "pictutesque" 
timetables and promotion literature 
among the general population. The 
Chief .Administration of the Civil -Air 
I'leet. the agenev issuing the advertis- 
ing order, suggested that other Aeroflot 
subdiv isions must adopt this "advanced” 
method of merchandising. 

The Chief Administration told the 
.Aeroflot management that the com- 
panv’s publicity and information pro- 
gram is far from satisfactory in view 
of the carrier’s rapid growth. The 
agency added: 


"-At present, much of the nvonev al- 
located for advertising and information 
is not being used. Some of the advertis- 
ing sliccts which are issued are poorly 
picparcd and do not give the reader a 
clear impression of the benefits re- 
ceived bv the Soviet people using air 
transport service. 

"W'hat is needed." the Chief Ad- 
ministration declared, "is for -Aeroflot 
to make serious efforts to propagandize 
the advantages of ait transportation. 
The population must be kept informed 
concerning flic work of our airlines." 

.Along vv itli the advertising, the Chief 
.Administiatioii called for the establish- 
ment of additional airline ticket offices 
in hotels, railroad stations, ship ter- 
minals and otiicr strategic locations to 
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sene the public better. It complained 
that "owing to tlie negligence of 
A'mikovo Airport Director Zapylenov. 
plane tickets are sold at only five places 
ill Moscow.” 

The switch in attitude toward ad- 
vertising bv the airline was preceded 
by the USSR Ministry of Trade criti- 
cism of Russian trade organization 
managers "who hold an incorrect no- 


REAL Buys 880s 

San Dic|o-REAI-.Acroviis. Brazilian 
Inlemah’onal Airline, lias purchased four 
Convair 880 jet transparts at a enst of 
over S17 million. It pbns to place them 
in service from Buenos Aires to Cbicago 
via Miami early in 1960. 

REAL now operates the Chicago 
route with DC-4s and uses the Convair 
340 and 440 on its routes in Brazil. 
Argentina and Paraguay. Delivery of the 
four jet transports is scheduled for late 
1959. 

The RE.AL order brings total 890 
sales to 48. 


tioii regarding the objectives and tasks 
of commercial advertising.” 

In the opinion of these misinformed 
persons, the Trade Ministiy asserted, 
comnicrci.il advertising is necessary 
only as a means of selling surplus com- 
modities. 

"It tlierc ate no surplii.s goods (or 
seats, ill .ketoflot’s case), then accord- 
ing to the o|)inion of these comrades. 

Such ail attitude toward Soviet adver- 
tising is wrong." 

I''(ir .Aeroflot, the new Communist 
poliev on advertising and promotion is 
fortunate and timclv in view of its re- 
equipment program. 

•A few vc-ars ago. when the carrier's 
best equipment was obsolescent ll-12s. 
and Li-2s. when scnice was infrequent 
and fares were high, the airline had lit- 
tle to "propagandize." Now the pres- 
tige-building Tii-IQ4s and the impriiv cd 
lM4Ms coupled with promise of sev- 
eral new turbojet and turboprop trans- 
ports (AW Inly 22. p. 27) provide the 
airline with a suiistantial advertising 
message. 


Cities Will Be Ready 
For Jets, Douglas Says 

San Francisco— Cities scheduled for 
tlic first coinnicrcial jet service gener- 
ally will be ready for the jets when the 
time eonics, Donald \\'. Douglas pre- 
dicted ill a recent address to the Ameri- 
can Society of Newspaper Editors meet- 
ing here. 

"I am convinced there has been an 
undue amount of concern about our 
readiness fur the jet age,” Douglas said. 
"Continuing improvement of our air- 
ports is a matter of national policy 
which usually rcccive-s strong support 
at the community level, and which, in 
geiicml, is proceeding very well.” 

Extension of jet service to other than 
initial cities will conic in a gradual and 
orderlv manner, the Doughis .Aircraft 
Co. president and board chairman told 
the editors. Most of the major ter- 
minals where transcontinental and inter- 
continental flights originate already 
have adequate runw-ays to handle tlic 
DC-8, Douglas said. Airports with 
7,000-9.000 ft. nmvvays can generally 
be expected to handle the DC-S, and 
the longer runways in this r.mgc will be 
needed only for cities where the longest 
flights originate. These cities, Douglas 
said already have or soon will have run- 
ways that long or longer, 

Extanal noise may well be the gre.it- 
est prohlcm in preparing for jet opeta- 
tions. according tn Douglas. But the 
prohlcm is being given high priority 
bv aircraft and engine manufacturers, 
lie said, and jets will have sound sup- 
pressors when they go into o|jcration, 

Afanufaeturers arc aware of the iiitcr- 
iclatiniisliip of transport aircraft and all 
otlier facets of the air trans|)ortatioii 
svstciii. Douglas pointed out, and "air- 
planes arc not designed bv dreamers in 
ivory towers." At all times the nianu- 
facturcr must and docs take into con- 
sideration the environment in which 
the aircraft must operate, Douglas 


Elt'ctra Eup 

nes Flown 


V modified Super- 

Constellation lilted 

ith four Allison 

501 hiilHipiop engines 

and .\ero|iiodiicts 

606 foiir.bladcd props 


planned for use on t 

e loickhccd hlcc- 

tra transport, was te.st 


ut Biiibanl last week 

nd |iut lhtou|li a 

one hour flight sched. 


1'his was first time 

out EIcctra power- 

plants have been flow 

1 on a single air- 

Vlaiic was an R7\ 

2 Navv bailment 

aircraft, and is seller 

led for l,000-hr. 

engine flight test p 
airline scheduling. 

ogmiii siniubting 


AVIATION V/EEK, Au 


THE NEED TO KNOW 



Dr. Dorothy M. Simon. Trchnloal Anistnot to th« Pmidrnc 
of Avco Rnenrch and Advantsd Development Division, ad- 
dresses a colloquium of Che Advisory Group for Aeronautical 
Research and Development (NATO) in Cambridge, Sngland. 








Man has long been motivated by the need to know — to know 
what lies beyond the oceans, the mountains and the sky; to know 
what elements make up the earth's crust and what forces control 
the universe. Many questions have been answered, but as our 
knowledge increases and the boundaries of our space expand, new 
questions are asked. 

In the AVCO laboratories, exploratory work is under way in 
many fields of physics, physical chemistry, metallurgy, and en- 
gineering. Basic research and development are continuing in fields 
where we have already made contributions: high-speed aerody- 
namics, ICBM re-entry problems, physics and chemistry of air, 
heat transfer, electronic applications to advanced radar and 
computing, and high-temperature materials. 

New ideas for future work are being discussed by the creative 
scientists and eng;ineers who are members of this division. The 
scope of these new problems is so broad that the joint efforts of 
those from many disciplines are required for their solution. The 
future promises to be challenging. 

A new research and development center, designed to give a 
proper physical environment and to provide the facilities and 
equipment needed, is under construction. The center is located 
near large universities to make available educational opportunities 
and wide professional contacts. 

In the short period of our existence as a research and development 
division, much has been accomplished — problems have been 
solved and we have learned to work together. Now we are begin- 
ning to broaden the scope of our work and to add our contribu- 
tions to the technical world, thereby strengthening the position 
of America and helping to satisfy man's need to know. 


exciting career opportunities for exceptionally qualified 
and forward-looking scientists and engineers in such 
fields as: 





Wrile to Or. R. W. Joh'ition. Scimtifie and TwAmrol Rclaliont, 
10 South Union Sired, Uwreuce, Mauuekustll^' 


Dr. Dorothy M . Simon 
Technical Assistant to the President 




CAA Tests Jet Age Navigation Aids 


^Vasllington— Civil .Aeronautics .Ad- 
ministration has begun a series of high- 
altitude flight tests to determine the 
tffcetivciicss of air navigation aids in 
jet transport operations. Tests arc be- 
ing conducted witli two B-s".A tiirlmjct 
bombers which have been comerted 
into Using laboratories .nid borrowed 
from the .Air T'orcc. 

Newly adopted program is designed 
to chccl; the accuraev of jet airtvays 
and to lest neiv or propo.scd facilities 
on a research and dcvclo|)ment lusis. 
Dcvclo|>cd by .Artliur jenks, CA.A's 
cliief of flight inspection, the program 
sviil augment C.A.A's present low-alti- 
tude flight test programs. 

I'or tlic next vear, the liigli-altitude 
flight inspection ptogram will be de- 
soted to identifying fne probicnis asso- 
ciated witli eicctronic air navigation at 
jet altitudes. New concepts of air traffic 
control also will be tested. On com- 
pletion of the "problem idcntificatimr" 
program. C.A.A will determine lire de- 
gree to whicii navigation aids will be 
checked at high-altitudes in future flight 
inspection programs. 

Aircraft Position 

The B-"s will conduct tests at alti- 
tudes between 20,000 and 50.000 ft. 

To accurately establish aircraft posi- 
tion. hvQ {or more) DME type signals 
obtained from Vortac or DME ground 
stations are used- To minimize posi- 
tion fix error that miglit arise if coit- 
vcntional airborne DME indicator were 
used, CAA emplors Hewlett-Packard 
digital counters to measure transit time 
between transmission of pulse from 
airplane and receipt of reply from 


ground station to within onc-tenth 
microsecond. 

T'irst tests with tlic PliilUpsburg. Pa.. 
A'ortac demonstrated that the aircraft 
can lit positioned acciiratclv witliin 
plus or minus 500 ft. at -10.000 ft. 

Crmsoiidated Electrodynamics Cotp. 
cisei!lngta|)liic recorders are used in 
B-57 to record digital counter readings 
(gis'ing DME pulse transit time) as 
sscll as simultaneous readings of bearing 
signals from tsvo (or more) A'ortac 
ground stations. Data is recorded on 
250 ft. toll of sensitized piser that 
moves at 10 in. per minute. 

Computer Use 

Information gatlicrcd from each 
flight test is later fed into an Iiiteroa- 
tional Business Machines Cotp. 704 

eompnfer wliieli perfonns trianguiations 
rec|uircd to cstahlisli airplane position 
from DME data. Computer also cal- 
uilates corresponding airplane position 
from A'OR or 'I'acan bearing data. 
Diffcrenecs between the two represent 
errors in the VOR or T'acan tearing 

To insure maximum accuracy in es- 
tablishing the aircraft fixes, lire Coast 
and Geodetic Sursey is resurs’eying the 
location of all C.AA Vortac stations 
to determine their exact location in 
longitude, latitude and elevation. 

Data olitaincd from tlic IBM com- 
puter gi\cs aircraft’s location at tlic 
time of each fix or reading uithin 
I/IOO of a second in azimuth and 
within 1/1,000 of a nautical mile in 
terms of ground distance. 

Present CAA flight inspection pro- 
grams consist of j basic program using 


DC-is to clicck facilities between 700 
and 10.000 ft. altitude and an inter- 
mediate program tliat cmploss Coniair 
44l)s tu test facilities at altitudes be- 
tween 10.000 and 20.000 ft. 

•According to C.A.A .Administrator 
James Pvie, the iiigli-aititiidc tests with 
the B-57s ivili supplement the basic 
and intennediate tests, whicli he says 
arc too slow a system and not snffi- 
eicntli accurate for jet operations. Pyle 
added tliaf the B-57s svill permit test- 
ing under ail weather conditions .md 
will enable tlic C.AA to reacli suffi- 
ciently high altitudes to Icam whether 
tlic efficiency of tlic navigation aids de- 
creases as altitude iiicreases- 

Darkness, Weather 
Blamed in Crash 

AA'asliiiigtoii— Darkness and .adverse 
wcatlicr conditions in which the pilot 
could not maintain control of the air- 
craft was listed by tlic Cii il Aeronautics 
Board last week as tlie probable cause of 
an -Alaska .Airlines plane crasli neat 
Nome last Oct. 2. Eive occupants of the 
aircraft, a Stinson AT-19. were killed. 

'The C.AB said it is bclicied tlic pilot, 
witliout iiistninicnt training, complctcli’ 
lost visual contact in a snowstorm, lost 
control and struck the ground in a steep 
spiral. 'Die fliglit was cii route from 
Council to Nome and crashed 1 5 miles 
from its destination, the CAB said. 

Thc board added that operations 
specifications of the air carrier restricted 
its operation o\ cr this route to day only, 
hut that it was probable that total dark- 
ness existed at the time of the crash- 
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Lake Central to Launch Big Expansion 


By L. L. Doty 

Washington— Lake Cciittal Airlines 
is launching a fullscalc route expan- 
sion and refinancing program that it 
has had to postpone for more than 
two years while it waited for a final 
tctdict on the long drawn-out qiics- 
hon of merger with North Central 

With Civil Aeronautics Board dis- 
approval of the proposed merger last 
month (AW July 15. p- 25), Lake 
Central has been freed of what the 
CAB bureau counsel once called the 
"hampering effect of the pending ac- 
quisition." 'Hie CAB decision also 
rirtually places ownership of the air- 
line in the hands of company em- 
ployes and officers as a result at a 
stock-purchase option which w-as ex- 
ercised in 1955, but was subject to 
the prior rights of North Central. 
Reshaped System 

If the company’s route develop- 
ment program materializes, the entire 
system— now embracing ’1 cities in 
tile Great Ijkcs region between In- 
diana and wcsteni New Yotk-iiias be 
reshaped to change traffic flow from 
.1 generally East-W'est to a North- 
South direction. The jirogram also 


may introduce to the local sers’icc in- 
dustry the “area concept" of airline 
operations, a certificate exemption 
that will grant Lake Central greater 
flexibility in establishing a service pat- 
tern within its area. 

Xfcanwhile, in a major mo\c to 
strengthen its shaky financial stnicture. 
the airline has taken its first step in a 
long-range refinancing program. It has 
filed with the Securities and Exch.mgc 
Commission a prospectus for the issu- 
ance of 5500,000 in convertible sub- 
ordinated debentures at b%. Later 
plans include bank loans totaling 5500,- 
000 to be secured bi" chattel mortgages 
on aircraft and the cimiplction of a 
long-term note agreement for an un- 
"sccurcd loan of 5200,000- 

Lakc Central officials expect the de- 
bentures will be purchased by the em- 
ploye-owners. precluding a public of- 
fering. The offering will l)c made 
through the company’s officers and di- 
rectors without an underwriter, .\binit 
5200,000 of tlic 5500,000 will be ii.scd 
to retire outstanding accounts pasable 
and the balance will be used to im- 
prove the airline's cash position. 

I’unds from the debenture sale will 
provide a significant boost to Like 
Central’s financial structure, which 
showed current assets of 5479,000 as of 
Match 5], compamd to current liabili- 


ties of 5919.000. "Ilic additional capital 
also will gise further impetus to a re- 
markable traffic grosvth pattern that 
brought a total of 155,720 passengers 
in 1950 compared to 12,757 in l950, 
the year following the airline's organ- 
ization. In the same period, the com- 
pany’s passenger load factor has climbed 
consisfcntlv each vear from 16% to 
45% and tcscinie-miles flown has 
jumped I million in 1950 to 2.5 mil- 
lion in 1956. 

Contract Delayed Recapitalization 

That 110 correctis'c steps had been 
taken earlier to adjust the substantialK 
iiiider-financed and undcr-capita'liz.cd 
condition of the company to coincide 
with the sharp rise in passenger traffic 
can be attributed chieflv to the 1952 
contract between the original ovnicrs 
and North Central Airlines for the sale 
of 97% of the outstanding common 
stock to North Central. Stockholdings 
at that time were dqiosited under a 
silting tmst pending CAB approsal of 
the sale. Lake Central was legally pro- 
hibited from issuing any securities 
svhich svould alter the oquih' or voting 
tights of the .stock. 

But in 1954. the stockholders svho 
laid offered the stock to North Central 
gave the Lake Central officers and em- 
ployes nil option to purchase the stock 
subject to the tights of North Central. 
I'he o|5tion was exercised in Januarv, 
1955. 

Decision by the C.-\B disapptming 
the acquisition of Lake Centra! hv 
North Central soided the 1952 con- 
tract and gis’cs ownership to the Like 
Central employes and officers, subject 
to any available legal recourse taken. 
cab's decision is final unless a petition 
for rccoiisiderjtion is filed within 50 
days or an appeal to the Circuit Court 
of ,\ppeals is filed within 60 dais fol- 
loning the decision. 

Significance of the ruling is under- 
scored in a statement bv CAB ex- 
•imiiier Paul N. Pfeiffer ih his initial 
letommcndation opposing the merger. 
"It is apparent tliaf whichever group is 
iiciitually successful in acquiring con- 
trol of Lake Central, it will in all proh 
.ihility obtain an excellent bargain for 
the price paid,” Pfeiffer said. 

.-\hont 150 of the 585 emploics ate 
stockholders and no individual owns 
mote than 5% of the shares onfstaiid- 
iiig. 

Stock is held under a voting trust 
contract which will be tcrniinatcd upon 
final determination that the original 
1952 contract is loid and subject to no 
further legal recourse, 

Cwin llicks. Lake Central president, 
told .\vi.virov W’kf.k that the “long 
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F-27 Wing in Production 


Hagvntcnm, Md. Here skin Is tack riveted to stringers on the «ing cciitet setHon upper 
panel prior to rcdiix bonding. More than 80 orders and options have been placed. 


period of mieertuiiity" oier the merger 
with North Central has hcen a strong 
deterring factor in the development of 
Lake Central lie said it “ncicrthelcss 
gaic us a breathing s|>cll in which tii 
dcielop a detailed, comprehensive pro- 
graiii." 

Hicks pointed out that the airline 
has never had a route system of its 
01111 but has always operated over a 
disjointed series of segments tliat have 
been east off bi- the fnmkiinc carriers. 
Present route structure fails to con- 
form iiith the true feeder-line principle 
since it docs not permit a normal flow 
of traffic from .smaller communities 
to major traffic hubs, he said. 
Structure Significance 

'llic feeder-line structure will be of 
mare significance later when operations 
of the loiiB-tauge jet transports arc con- 
fined to the major traffic areas, llicks 

lie tied in the route structure to 
the local service re-oquipment prob- 
lems by saying the traveling public ivil! 
resist flying to or from these “jet hubs" 
in an impressurizcd aircraft inamifac- 
tured 20 years agn. 

llicks iianls the route sltuefurc re- 
vised to give greater stress on North- 
South operations between the Great 
Lakes and Oliio River cities tlirougli- 
out the area Like Central scn'cs in 
Indiana, Ohio. Michigan. Illinois, 
Pennsylvania and New York. In this 
iiay, he hopes to establish “arterial 
lifelines” that will be non-competi- 
tive with the trunk airlines but will 
strcnetlicn Like Central ccoiiomicaliy 
with heavier traffic. 

I'urtliermorc, Hicks reasons that the 
Great Lakes-St. Lnvrencc Seaway will 
eventually cause a sharp economic re- 
adjustment in the economic structure 
of the Midwest and will establish such 
Great Lakes cities as Saginaw. Toledo. 
Sandusky. Cleveland and Buffalo as 
major ports, causing a diversion of 
traffic from c.istero seaboard ports. 

That lie mav win at least some of 
the routes ho seeks is implicit in the 
\iordiii| of the recent C,4B decision. 
The Board found that prospects for 
Lake Central’s future as an inde- 
pendent carrier are "more favorable 
than pictured by the examiner," who 
earlier iiad recoiniiicndcd the merger 
iiitli North Central. 

Pending Proceedings 

In addition, the Board stated that 
pending local seaicc proeetdings-pre- 
siunablv the Great Lakes Local Service 
Case— were better “vehicles" for 

strcngtlicning the airline than the pro- 
posed merger. 

llicks said lie is avoiding paralleling 
trunkline routes ivlierevcr possible in 
planning liis route structure. lie 
pointed out that he discussed his plans 


with the managements and economic 
tesearclicrs of airlines operating tluougli 
tlic Lake Central areas before applving 
to the C.AB for am routes. Conse- 
quently, he does not anticipate pro- 
tests from the trunklines vvlien hear- 
ings in the Great Lakes Local Senice 
Citsc arc resumed Iierc. 

Eacli city involved in the route ap- 
plications was consulted and provided 
with a detailed analvsis of liis pro- 

Hicks also confirmed liis findings 
with iitilitv companies, particularly the 
telephone companies in the areas under 
consideration, to make certain that his 
long-niugc planning conformed with the 
thinking of other Torceasters- 

Lakc Central operates a fleet of 
10 DC-5s over 1,509 miles of routes, 
Cross revenues were 52,784.963 in 
1956 compared to 52.39,8,046 in 1955 
and 52.501,49! in 1954. In 1956. 
the airline showed an operating in- 
come of 54,142 and a net loss of 
550,959, 

rlie airline tcii|5cncd its mail rate ease 
as of Jan. 1, 1957 ,md has been operat- 
ing under a temporary rate since then. 
I'’rfer.il subside during the first quarter 
of 1957 vv-as 5539,551 and total operat- 
ing revenues were 5719.853, 

Ileadquartcrs of Lake Central arc 
jt ^''eir Couiitv Airport, Indiaiiapolis- 
Recentlv the airline consolidated its 
maintenance and general offices facili- 
ties under one roof after operating at 
1 5 different locations on the airport 
since the airline was organized in 1949. 
1 lie move has cut costs by 5 cents on 
airplane miles. 


Airport Nuisance Suit 
Lost bv Plaintiffs 

Los .Angeles— Noise and nuisance suit 
by 3 3 families living near Van Nuvs 
has been won by the Citv of Los .An- 
geles, defendant in the ease. Damages 
were denied the plaintiffs, who totaled 
71 individuals, and the Superior Court 
Judge also rilled that the citv was en- 
titled to recover costs of the suit from 
the jilaintiffs. 

'nic citv contended that the airport 
was founded prior to the time that aiiv 
of the plaintiffs acquired property in the 
vicinity. It also denied anv autlioritv 
over tlic movements of aircraft in tlio 
air, a control rcsponsibilitv of the l-'cd- 
cral government. 

The ease vv-as known as Carl G. Att 
man and Isabelle L. Atfman, ct al. 
versus the City of Los .Angeles. 

SHORTLINES 


►American .-Airlines will begin Douglas 
DC-7 nonstop service between St. 
Louis and New 1‘ork on ,Aug. 11; and 
will begin transcoiitincntal Douglas 
DC-6 aircoach service from New York 
to Cincinnati, St. Louis and Los An- 
geles on ,\ng. 18. Under the new DC-7 
schedule, American will offer 24 non- 
stop flights weekly between St. Louis 
and New A'otk. 

► United .Airlines has signed interline 
traffic agrtement with three foreign air- 
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KOW! THRU ONE-CARRIER SERVICE FROM All THE WEST! 



WESTERN AIRLINES 


MEXICO CITY 



Now you can enjoy the incomparable luxury of Western's 
world-famed “Champagne Flights’’ all the way to Mexico 
City! Reserved seats, gourmet dining, vintage champagne 
and orchids for the ladies— at no extra fare— will make 
your flight to this friendly and fascinating country seem 
all too short. No longer do you have to change airlines. 
Now you can enjoy America’s smartest air service all the 
way to Mexico City on Western Airlines! 


lines opcr.iting over trfuisiitlantic. 
European and Latin American routes. 
The caniers arc Icelandic Airlines, op- 
erating between New York and Iceland; 
Dcrbr’ Asiation, Ltd,, muting only in 
Europe: and 'rniiisportcs Acrcos Na- 
cionalrrs. flying behveen Miami and 
Ccirtral and South American points. 
Agreements will allow for passenger 
and air cargo transportation on United's 
mutes and each of the other airlines 
by issuance of a single ticket or ait 
waybill. 

► Ozark Air Lines flew 270.3-13 lb. of 
air frciglit during June, ncarlv doubling 
the June. 1956 figure of 137,866 lb, 

► Air France will b^in Lockheed 16-19 
Constellation sendee behreen New 
York and Paris on Aug. 18. The flight, 
le.iving New York on Sundays, offers 
both first class and tourist seating. Air 
France began operation of its "Golden 
Parisian" scnice. using the 1649, on 
Aug. 2. These luxurv flights offer 
prir’atc compartments with bed facili- 
ties and are limited to 32 passengers. 

► Varig Airlines of Brazil flew 515,414 
passengers during 1956. The airline 
reported this was a 21% increase over 
the presious rear. Other figures for 
1956 arc: passengcr-mMcs. 213,369,603; 
cargo, 44.973,025 lb. and foreign and 
domestic mail. 680.291 lb. 

► Nortlicast Airlines carried 43,363 
passengers between July 1 to July 1 5 as 
opposed to 31,133 in the same period 
last vear. T'hc carrier announced that 
load factors on some Boston-New York- 
Miami flights run as high as 93%, 

► Lufthansa and Air France h.i\ c sigited 
an ait agreement whereby each c-.irrict 
will be represented by the other, in 
areas mainly served bv the other. TTiis 
means Lufthan.sa will be general agent 
for Air France in West Germany and 
W'est Berlin and .\ir France will be 
general agent for Lufthans,n in Fr.mcc, 
North Africa. French West and Central 
•Africa and in Asia. New agreement will 
not affect cither carrier’s offices in 
I'lance and Germany. 

► Riddle Airlines is flying 200 small 
cars to dealers tltroughout Florida. To 
facilitate quick deliveries of BMW 
Isctta 300s, a Florida distributor de- 
cided to ship the autos b\ Riddle to 
meet demands by Florida dealers. 

► Northwest Airlines began operating 
r.idar-equipped Douglas DC-7Cs on 
all its diiib flights over the North Paci- 
fic to and from Tokyo, Okinawa and 
Manila. Northwest has been u.sing a 
combination of Lockheed Super-C Con- 
stellations and DC-7Cs since April. 


AIRLINE OBSERVER 

► Watch for an early announcement by Britisli European Airways on the 
purchase of jet transports. Strangest possibility appears to be the dc Ilavil- 
land Comet 4B to be used as an "interim" ty])c to compete with the Sud 
Catavelle on European routes. BEA also is intaested in the four-engine 
turbojet Bristol 200 (AW May 27. p. 41) for the 1962-3 period to com- 
]>ctc witli the larger and faster designs c.spccted to be in operation at 
that time. 

► Civil Aeronautics Administration reports a 16% increase in the number 
(if aircraft operated by U. S. scheduled airlines during 1956. Airlines oper- 
ated 1,497 aircraft as of January, 1956 comp;ircd to 1,735 planes as of 
January, 1957- I'or the first time, the number of four-engine transports 
exceeded the number of twin-ciigiiic planes, although DC-3s continued 
to be the nrost numerous of all models, representing more than one-fifth 
of the total U, S, fleet. 

►Cliances of Congress taking final action on |>ending aviation bills this 
session are felt by some observers to be slim because of the civil tights 
debate. But backers of such measures as capital gains, equipment trust 
and guaranteed loans still are hopeful that the slight congressional opposi- 
tion to these bills rvill ease the way for approval before Congress adjourns. 

► Pan American World Ainvays has been allotted a 855,509,304 contract 
by the Air Force for further work on the Air l''orce Missile Test Center 
at Patrick Air Force Base, Fla. Arrangement with Pan American for oper- 
ation and management of the test tange dates front late 1955, 

► Capital .Airlines last week non an appeal before the arbitration panel 
of the Ail Traffic Conference that if had not violated rules pertaining 
to the entertainment of travel agents. It was tire fitst time any airline 
has refused to accept a ruling and pav a fine of ATC's enforcement office. 
ATC relations prohibit open houses or planned jiaities at travel agent 
conventions although there are no restrictions on infoinral entettainment 
of agents in hotel rooms. T'hc arbitration panel agreed with Capital that 
its entertainment fell into this category at a convention of the American 
Society of Travel Agents in Chicago last November, 

► St-aridinaviaii Airlines System is expected to be granted traffic rights at 
Winnipeg on the c-.irrier's transpolar route between Los .Angeles and 
Copenhagen. S.AS presently operates into Winnipeg for refueling only. 
SiniiLir rights arc expected to be giseii to Canadian Pacific .Airlines :it 
Edninntoii on its route between V'ancouver and .Ainstetdam. Canadian gov- 
eniment will examine this fall applications of airlines flying the transpolar 
mutes and scekiug rights to handle p:isscn|cr traffic in Canada. 

► Air Line Pilots Assn, and the Civil Aeronautics Administration have taken 
opjiosite viesvs on sshether tlie Civil Aeronautics Board's decision to revoke 
the transport rating of I'raus A5'nrld Airlines pilot Leonard Speeht has 
clarified ]>ilots’ emergency authority (AW July 29, p. 43). C/AA claims 
the Board's unprecedented action drK-s clarify the issue. ALP.A feels the 
decision puts the issue exen further in doubt. Both sides will wait for the 
Board’s uritten ojiiiiion before taking any action. 

►Bonanza Air Lines recenth ran afoul of a nexv nax’igational hazard at 
Kingman .Airport. .Ariz.-thc local Little Le-jgiics baseball team. The boys, 
seeking telephoiie poles for lighfs to illuminate night g:imes, were gi'cn 
permission to scout tlic airport for any poles not in use. Later, when 
the Bonanz;i-omied "U” marker was reported inoperatixe by pilots, com- 
pany technicians discmetetl that the set xxas in xvorking order but that 
the five poles supporting the antenna had been neatly saxvcd off. 

► Howard Hughes has placed a contract for 33 Boeing 707 jet transports it 
xxas rexealcd in a prospectus recently filed xx-ilh the Securities and Exchange 
Commission in connection xvith a Trans AA'otld .Airlines stock issue (AW 
July 22, p. 47). The prospectus said TAA'A had made no commitment to 
purcliasc tlie plaucs fioiii flughes. 
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New Cessna YH-41 delivers top performance 
plus big maintenance savings 

to helicopter flying! 

Cessna's all-new YH-41, recently purchased by 
the U. S. Army for its air arm, combines the 
latest in design and engineering advances to 
give operating and maintenance performance 
never before experienced in the helicopter field! 

For example, the engine— mounted in the nose 
of the fuselage— makes installation and 
servicing easy— provides extra cargo or 
passenger space. Cessna has made the rotor 
assembly aerodynamically clean. Also, the drive 
system on the new YH-41 is a masterpiece of 
simplicity, has a minimum of parts— conven- 
iently located for easy servicing. 

Offering multi-utility uses, the 4-place YH-41, at 
3,000 lbs. gross weight, can climb higher, fast- 
er than any other helicopter in its class— sea 
level to 10,000 ft. in less than 12 minutes! Its 
speed is the fastest in the light helicopter field. 
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AJAR VOLANT C.400 P.2 in the air neat its maintenance platform, 
.altitude reached during the current program has been about 700 ft. 


Flying Atar VTOL Is Simple, Promising 



AUGUSTE MOREL, Flying Atar test pilot 
seated at controls, his left hand on power 
lever, his r^ht on a tiny control stick 
mounted on a pylon. 


By David A. Anderton 

Paris— Siictma's Atar Volant, a simple 
V'I't)L test \cliiclc coiisi.sting of one 
••Uar turbojet, an ejection seat and four 
outriggers, was the technical sensation 
of the 22iid Salon de I'Acronaiitiquc. 

Flown before an opcn-nioiithed 
crowd by Auguste Morel, veteran 
I'rcncb test pilot and ex-nasal flier, the 
"I'lying Atar" roared upward to a 
height near sOO ft., slid easily tlirougli 
tile skv to a point in front of tlie re- 
viewing stands, maneuvered gently and 
then returned to its parking area across 
the field where it settled in a cloud of 
reddish dust blasted loose by its exhaust 
jet. 

In those brief minutes of tlic demon- 
stration, Sneema's five-sear deselopincnt 
program svitli the odd sehicle snowed 
tangible proof of the engineering feas- 
ibility of such a design. Tlic piloted 
Atar test vcliiclc. designated C.400 P.2, 
IS one of tlic stages in a multi-step pro- 
gram beguo by the I-'rench company in 
1952. Next step is the P.3, similar in 


lavout. but with an enclosed cabin and 
a rotating scat to check the character- 
istics of transition from icrtical to hori- 
xontal flight. 

So fat. a total of about S4 million has 
been spent on the project, divided about 
evenly between company funds and 
Frciicli .Air Ministry backing. .Aietage 
engineering force on the project lias 
been 13 men headed originally by Hct- 
niami Ocstticli, technical in.inager. 
Simplest Concept 

In its present umfiguratioii, the Fly- 
ing Atar IS certainly the simplest VTOL 
now flying. It consists of a standard 
.Atar D turbojet rated at 2,900 kg. 
(about 6,400 lb.) modified to operate 
vertically, a light cilindrical lioiising 
containing fuel and controls, four out- 
riggers wliich are the landing gear and 
wliieli also support four bleed air jets 
for toll control, the necessary pilot’s 
controls and a low-altitude ejection scat 
built by Sud Aiiation. 

Takeoff weight of the complete 
vehicle is 2,600 kg. (about 5,740 lb.) 
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of u'liich almost uiie-fiftli is fuel. Ei’cn 
so. safe flight duration is limited to a 
little more than four niinutes. 

Hcart of the system is the pneumatic 
thrust dei’iator deiclopcd by Sneema. 
Tliis is tlic principle also known as the 
"air noxzle" because it uses air injected 
at right angles to the main exhaust 
stream to deflect that stream localh' to 
form a noazle. Normalh' tliis is used 
III a complete ring amund the exhaust 
jet so that the deflection produces an 
axially suiinictric nozzle. But for tlic 
I'']yiiig .Atar. tlic bleed jet— luiiig hot 
air taken from tlic combustion chamber 
easing— is sejiatated into four quadrants 
which can be o|jcrated singly or in 
combination to jiroduee an iinsym- 
mctrical deformation of the jet. 

Such dissymmetry produces an in- 
clined thrust lector which pitches the 
Alar from its vertical flight patli and 
starts the transitional motion of the 
ichiclc- 

In Equilibrium 

Once the motion has been started 
and the ichiclc is tilted from the lerti- 
cal. It is in equilibrium and will con- 
tinue to move in a horizontal direction 
until tlic controls arc reiersed and the 
thrust axis is tilted in the opposing di- 
icction. 

Roll control is obtained bi paired jets 
using air bled from the front of the 
engine compressor. These jets are sup- 
ported on the outrigger landing gear 
and discharge just outboard of the out- 
riggers. 

Stabilization of the Flving .Afar is 
performed by an autopilot using signals 
from a combined svstem of attitude and 
rate gyros. The first measure tlic ve- 
hicle’s attitude and the second its 
deflection rate. 

Overall height of the P.2 is about 
23 ft. ’I’he complete nacelle is approxi- 
mately 20 ft. high and just iincfer five 
feet in diameter. 

The pilot sits in the Ion-altitude 
ejection scat manufactured bv Snd 
Aviation. lie faces an array of flight 
iiistriiments mounted in the shape of 
the Greek letter Pi, .At liis left is a 
conventional power lever and between 
his knees is a pylon mounting a tins- 
control stick on the to|i. This stick op- 
erates the electrical signal system that 
controls the jet dcBccHon- 

Because of the low thrust-weight ratio 
of the .Atar A'olant-approximatcly 1.1 
at takeoff and increasing during flight 
as fuel is burned to a maximum ap- 
proaching 1-4-control of the vehicle 
is a sensitive procedure and requites 
a light hand on the throttle. Coupled 
with tliis is the added scnsitii ity of the 
lehiclc in response because damping 
.Old drag arc both very low. 

•A further complication in filing the 
.Atar is that as the angle of inclination 
increases, the icrtical conipoiient of the 



SECTION tlirougli Atar C.400 P.2 shows design feahircs of the unusual \TOL craft; 
(I) Slid .\viafioii ejection seat; (2) screened belhiioiith inlet for engines; (3) fuel tanks 
with a capocih of 179 gal,; (4) Atar DV tuibojct; (5) mixing valve for roll control jets; (6) 
roll control jets; (7) outrigger lauding gear; (8) air no/rle tor llmist deviation; (9) nacelle 
structure; (10) stabiliMtioii srstciii; (ID pilot’s controls; (12) instminciil lokc. 



PROGRESSIVE steps ill the test program: C.40Q P.l (left), .mmaniicd radio-controlled 
vehicle: P.2 (ceiitcc). luaniied niaclilne currently flying; P.l (right), basically the same as 
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SPECIFICATIOHS OF COLE HEATERS HOW BEIN6 MAHUFACTUBED 


ELECTRIC 


HEATERS 


8439 STELLER DRIVE 
CULVER CITY, CALIF, 
TExas 04701 


for Aircraft, 
Military and 
Other Applications 


Cole Electric Co, 
manufactures an extensive 
line of electric heating 
devices— from 50 watt spot 
heaters to 15 KW single or 
three phase airflow heaters, 
with or without blowers— 
or will design e heater for any 
special application. Write for 
full information. 


(?ole 

2lecttic ^o. 
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.\lai modified for vertical Bight adds a 
letter \' to the basic ai|iiic t\ pc. ITius 
tile engine in the P,2 is the Atar DV, 
basically the O scries used in produc- 
tion Dassault Mystcrc II fighters, llic 
D engines went out of production in 
1956 and were replaced on the line by 
the E series. Sneema says that any of 
the Atar line can be inaHe available in 
a V engine. 

Test Structures 

Three special engine test stands, 100- 
ft. high gantry structure and a Famih' 
of ground vehicles were developed in 
parallel witli the Atar Volant. 

hirst of the test benches was a simple 
rig mounting the Atar in a vertical posi- 
tion to check the ability of the engine 
to operate for long durations in that 
attitude. Standard Atars, like other 
jet engines, can operate normally for 
only a brief period in a vertical attitude 
because of tlic change in loading on tlic 
bearings and difficulties in lubrication. 

Second of the test rigs was more 
sophisticated. It mounted the engine 



Ryan X-13 Impresses Andrews Audience 

Like the Flying Atar at the Paris air show, the Ryan X-13 Vertijet VTOL made 
an inipressive public debut last week at the Golden .Anniversary of Aitpower show 
at Andrews AFB, Md., last week. 

Similat in concept to the Atar in that it uses thrust from a turbojet enginc-a 
Rolls-Royce Avon in this casc-to liw from a vertical attitude, the X-13 is in n 

h^'ladrtansi^m fiom'wifLl to horizontal flighUAW May^3, p. 29). ^ 

X-13 also uses bleed jets, mounted at the uing tips, but obtains thrust dcficction 
by movement of a gimba! mounted exhaust. It is carried on a trailer, which is 
shown rising into vertical position for launch. In the Andrews demonstration, the 
pilot ran the engine several minutes on the ground to bum off fuel, a tecimique also 
used by the Atar. X-13 to bnd returns to a vertical position, maneuvers tail down to 
the upraised platform and engages its nose hook in a cable visible at the left nf photo. 


Ilirust vector whicli balances the u eight 
rector decreases. AA'ith the thrust- 
weight ratio of approximatclr 1.1 at 
takeoff, tlic limit angle at wliicli rcrtical 
tlirust equals weight is about 30 deg. 

Because of tlic low damping and 
quick response of the Atar to tlirust 
inclinations, any angularity in flight 
path has to be small and concctcd 
rapidly to avoid getting into a range 
where tlic whole unit could fall to the 
ground even though operating at full 
thrust. 

Like the helicopter, the Atar Volant 
lias a critical altitude range during ver- 
tical flight. Obr-iouslv tlic lower limit 
is the 26-h. height at which tlie pilot 
sits with the machine on the ground. 
The upper limit of the critical altitude 
range is the height at which tlic ejec- 
tion seat will guarantee a safe ejection. 
This \aries with attitude, being lowest 
for tlie vertical position and increasing 
somewliat as the vehicle tilts- Exact 
figures are not available because live 
tests have not been made. 

Snccina engine designation for the 
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CURTISS-WRIGHT 



The BLUE-RIBBON ENGINE 

that “packages” Global Travel 


Across nations, over oceans, on the Polar and Great 
Circle routes between continents, the Curliss-Wright 
Turbo Compound® engine is today “packaging” global 
travel in its most convenient form — non-stop direct to 
your destination. 

Behind this powerful engine, 4 i of the worid's leading 
airlines have opened up new “blue-ribbon" routes 
around the globe, non-stopping distances of more than 
5,000 miles at speeds beyond 350 miles per hour, in 
luxurious Douglas DC-7s and Lockheed Super Con- 
stellations. Only the Curtiss-Wrigbt Turbo Compound 
of all airline engines today is capable of this kind of 
long-range performance. 

When projected airline schedules are in full effect, 
more than 100 million global seat miles daily will be 
at your service on the fast, luxurious Turbo Compound- 





in a fixture wliidi .lilowcd tiic engine 
to be rotated in a r crtical plane from a 
linrizontal attitude to a \crtical one. 
Primary purpose of this rig was to add 
another degree of iitotion to the xcr. 
tical engine and to check its oiwration 
.il sustained high levels of tlirust o\cr 
tong periods of time, 

'I’liird of the engine test stands 
mounted the Atar at its center of grav- 
ity witli complete freedom for the en- 
gine to rotate and pitch about that 
|joint up to a moderate angular travel, 
rliis gimbillled engine was actually the 
final stage of the static test program and 
became, after its tests on tlic stand, the 
radio-controlled C.*t00 P.l. 

rcthcrcd fiights of the P.l. were 
made under tire protective arcli of the 
gantry structure witli fisc cables secured 
to the engine for safety. Here the first 
free flights sserc made under radio con- 
trol from a nearby trailer. The pilot’s 
position in tlic trailer was a prototype 
for the system designed for the final 
manned model of the Atar Volant. 

In addition to tlic trailer for fliglit 
control of the tctliercd rig, Sneema 
engineers developed a special ground 
schiclc for transporting ,ind erecting 
tlic Atar. Similar in concept to tlic 
I,e Toumcau Transporter for the Cor- 
poral missile (A^\' July 22, p. 59). tlic 
Sneema carrier mounts the Atar Volant 
in a horizontal position on a boom 
which swings to tlic lertical position 
to unload and erect the Atar. 
Development Program 

Original program for the Atar Volant 
was laid out at the beginning of the 
company’s studies in 1952. aimed at the 
ci’cntual goal of a complete aircraft ca- 
jjahle of vertical takeoff and landing, 
witli transitions into horizontal flight 
pitlis. The program a.s planned for the 
vehicle was split into theoretical studies 
of stability, control, ground effect and 
the like, to be supplemented and 
ciicckcd watli experimental trials of test 
veliicles. 

h'irst of tlie test veliicies to fly was 
a modified Sneema Ectci'issc piilsejet 
rated at a thrust just under 100 lb. 
Major reason for starting tests witli a 
pulscjct n’as that it eliminated the gyro- 
scopic forces present in a moving turbo- 
jet and thus simplified by one degree 
of freedom the analisis of tiic flielit 
tests. This unit started tests in 195-1 
as a tctlicred engine under control from 
llie ground in a test cell at Sneema’s 
engine dcvclopnicnt center at Molun- 
ViTlaroclic. 

Nc.xt step in the development vcliicle 
jirogram was to modify a standard Atar 
for operation in a vertical attitude for 
long periods of lime. Long periods, so 
far in the Atar Volant program, have 
meant flight durations of only n few 
minutes because of tlie fuel limitations 
in the current vehicle. But later aircraft 


designs could haic much mute dura- 
tion and tlicrcforc tlic tests of vertical 
operations were carried tlirough witli 
auxiliary fuel feed systems. 

Engineers anticipated troubles witli 
the lubrication system of the engine 
and witli tlic main roller bearings be- 
cause botli are designed primarily for 
tlie requirements of ievcl fliglit. But as 
it turned out, no changes were neces- 
sary in the bearings. Oiiiy tlie lubrica- 
tion system was altered and that sliglitly. 
Angularity Added 

Haling proved the operation of tlic 
engine in a vertical attitude, Sneema 
engineers next tried the effects of mo- 


tion ill a single icrtiral plane. The 
•■Uar engine was niounted in a special 
test stand wliicli permitted tlic engine 
to be rotated around its mounts in a 
plane; angular limits could be varied 
between liorizontal and verfieal. Tests 
sucli as tlic-se gaie tlie first indications 
of transient characteristics of the en- 
gine during the transition from vertical 
flight to a horizontal path. 

\VitIi this scries of tests bcliind 
tiicm, the next logical step was to 
mount the engine so that it was cora- 
|jlctely free to rotate eir pitcli alwiit 
its center of gravitv. 'llius stabiliz-itioii 
and control could be cliccked. TTic 
-Atar was slung at the CG in a gimbal 
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Tested and Approved 
by the British 
Royal Aircraft 
Establishment 


After an exhaustive test program conducted at the Royal 
Aircraft Establishment Famborough, England, the 
Ministry of Supply selected a Kearfott floated rate 
integrating gyro for a major defense program in Britain. 
This gyro is the Kearfott Model T2S02 which represents 
the most precise production gyro available today. 
Does not require daily trimming nor compensation. 
Suitable for inertial guidance or any application which 
demands the day-to-day precision inherent in this gyro. 

This floated rate integrating gyro is hermetically sealed 
for complete protection in any environment and to permit 
operation at extreme altitudes. The input axis is located 
by an indexing notch on the mounting diameter. The values 
tabulated represent the day-to-day characteristics of this gyro. 


CHARACTERISTICS 




mounting on n specially built test stsmd 
and put thruiigli a complete program 
of thrust and attitude sanations. Au.\i- 
liaiy fuel was added here so tliat the 
running time of the test could be any 
length desired. 

This was the last stage in tlic dcvcl- 
iipincnt of a restrained test vchiclc. 
Thc Atar used in the frec-niotion stand 
K'as then conserted so that it became 
the first of the free-flight test vehicles, 
the unmanned C.400 P.l. Radio con- 
trolled and tethered to the gantrs- by 
five .safety cables, this \chiclc started 
its flight tests in 1156 and has made 
more tlian 250 tethered flights since. 

Might time on this vehicle has been 
limited to a maximuns of about sesen 
minutes per test because of the fuel 
limitation. 

Manned Vehicle 

During the development testing of 
the P.l. engineers were designing and 
technicians were building the P.2, a 
manned piloted s'crsion of the P.l. test 
\chiclc. M’hcre the P.l had a simple 
engine inlet screen, the P.2 sprouted a 
trusswork frame holding an ejection 
seat and pilot's controls. 

The P.2 was to be flown first in 
tethered flights and later in free flights 
by Morel, lie had begun flying tlic 
■p.l in 1955 from its ground trailer, and 
at the end of Februarv 1957 made the 
last P.l flight. 

By March 6 the P.2 was ready for tie- 
down tests to clieck the systems opera- 
tions. Betvseen then and Marcli 50 
about 30 tests «cte made with the P.2 
restrained from flight. 

Match 30 Morel eased the P.2 off 
the ground under the sUadon’ of the 
gantry for tlic first m.inncd tetirered 
fliglit, beginning tlie final cheek of the 
stabilization system prcliminaiv to free 
flights. 

Tinally on May 14 Morel climbed 
the twenty steps of the mobile mainte- 
nance platform parked alongside the 
.-\tar Volant. Below, the fuel pumps 
of tlic ground truck whined to silence 
and the truck pulled away. The Afar 
moaned, screamed and then roared into 
life as Morel went through the starting 
sequence. 

Free Flight 

Then the shiny cylinder moved up- 
ward. Tlic shock struts on tlic outrig- 
gers lengthened and Morel was under- 
way on his first free flight. Balanced on 
the howling exhaust, the P.2 eased up- 
ward and climbed sloivlv as Morel 
gently- adi’anced the throttle and felt 
the sensitive response of the I’chiclc. 

WTiile the P.2 test program moies 
along, work is nearing completion on 
the P-3 test \-eliicle, basically the P-2 
with an enclosed cabin. Primary pur- 
pose of this version of the Flying Atar 


FASTENER PROBLEM 



Leakproof self- locking fasteners 
for integral fuel tanks 


Aircraft designers have eyed the space-saving possibilities of "Wet Wing” or 
integral fuel tanks for some time. Bui . . . the “wet" section of the wing must be 
fastened in such a way that highly volatile aviation fuels will not leak under the 
base of the tank fasteners or seep out along their bolt threads. 

ESNA has just developed the first completely practical answer to this problem. 
The new ESNA type A2500 floating anchor cap nut (see diagram) is a self- 
locking anchor nut with an “0"-ring se.il in its base. In tests, the nut has main- 
tained a perfect seal against pressures above 50 psi on either side, regardless of 
structural strain, vibration, or temperature changes. The seal is effective whether 
the bolt is installed or not. It is not destroyed by repeated bolt installations. 

The type A2500 is the b'ghtest nut of its type; 100 nuts weigh only 1.2 pounds. 
It meets AN-N-5 specifications for operation between —80'’ F. and -f250° F. and 
can be used for extremes beyond tliese limits by varying its component materials 
such as the ''0"-ring. It provides .050-intli maximum floating action allowing 
quick .-issembly in spite of slight misalignment of bolt holes. The A2500 is lOOTc 
seal tested prior to shipment. The basic design has been approved by the USAF. 
Sizes range from 10/32 through sizes 1/4-28, 5/16-24, 3/8-24, and 7/18-20. A 
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is tu clicck tlic design of tlic rotating 
scat desdoped as [jart of tlic os’eral! 
\cJiiclc program. T^c flight test pro- 
gram of the P.5 will be limited to near 
scrtica! attitudes only, because the Atar 
lias no aerodyiiamie lifting surfaces and 
does not have enough power and con- 
trol to tilt safely nnich more than 15 
deg- from the vertical. 

But the P.5 is also scheduled to go 
into the test stand that eompletcd the 
program of the P.1, whore three dc- 
grecs of freedom can be given to the 
engine. The whole vehicle will be 
"flown” through a sirtiulated program 
from vertical takeoff through transition 
to and from horizontal flight and back 
down to a vertical landing. 

What comes after the P.5? Sneema 
isn’t saying much. It does hope the 
flight tests will excite enough interest 
to get a VTOL aircraft project started 
somcwliere in tlie French or foreign 
industrv. Its own interest in siicli air- 
craft centers around the coleoptcr con- 
cept patent^ by Von 7botowski, whose 
study bureau has been turning out draw- 
ings and models of es’crything imagin- 
able from bazooka shells to transports, 
all bearing the hallmark of the annular 

Rights to the Von Zborowski patents 
have been bought by Sneema. There 
has been engineering liaison between 
the two concerns, although there is at 
present no direct connection other than 
the patent-rights agreement. 

Part of the Atar Volant’s future is 
tied up in the success of the test pro- 
gram. which so far has been going 
favorably. But by far the bigger part 
of its future depends simplv on tliat 
of the entire French aircraft industry 
Tcchnicallv healthy, the French in- 
dustry is bedeviled by the same eco- 
nomic difficulties that face the countrs- 

If France pulls out of its cunent 
aisis, lifting the hopes of the aircraft 
industry with it, then there is a future 
for the Atar Volant- If the financial sit- 
uation forces further regrouping of the 
aircraft companies and further econ- 
omies in the country's military program, 
then the chances ate great that the 
Atar will join many other promising 
French aircraft designs in a limbo of 
lost opportunities. 

C-130 Makes Two Engine 
Transcontinental Flight 

Lockheed C-150 Hercules turboprop 
transport flew nonstop from Eglin AFB, 
Fla., to Norton AFB. Calif., on two 
engines as a test mission. 

Two of the airplane's four Allison 
T56 engines were feathered to deter- 
mine airplane's limited power capabili- 
ties. Flight brought many reports from 
observers that plane was in trouble. 
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If you use stainiess or high alloy pipe or tubing, this 
new illustrated handbook was written for you. It's 
68 pages big — packed with informative data that 
you'll refer to again and again. 

The table of contents is too long to list here, but 
it includes, for example, analysis and conversion 
tables, corrosion characteristics, weights, alloy prop- 


(^WNTOU“ 

lTREW;*i^ 


TRENT TUBE COMPANY 


GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WlS-r FULLERTON. CALIF. 


erties, bending, joining and installation hints. 

We can’t guarantee how long the supply will last. 
To be sure of getting your free copy, why not clip 
and mail the coupon now? 




CAA Sets Rigid Standards for 
Certificating JT3, JT4 Engines 


Ci\il Aeronautics .•\dmiiiistratitin cer- 
tification of Pratt and Wliitncv's flA 
end IT4 commercial turbojet engines 
imolred a test pro|tjin witli'niany rc- 
ijuitcincnts ne\er encountered in check- 
ing out piston engines in the past, lire 
inaniifacturer fonnallv requested CA,^ 
participation in Si-ptcmbcr. mid 

lioth engines received their certification 
last Ntarch. JTI is J57; JT4 the J75. 

Requirements included; 

• Accessotv drives to run trouble-free 
for 1 rO hr. at maximum loads. 

• Fuel system to cheek out under 500- 
lir. test from — 65E, to sOOl'. Fuel 
w-js purposely contaminated to demon- 
strate system rciiabilits'. accuracy of 
metering, endurance of parts. 

• Compressor and turbine discs to with- 
stand high degree of oserspeeding, 


• Engine to ingest hailstones without 
mechanical trouble. 

• Anti-icing equipment to be adequate 
to protect compressor inlet section. 

• Engine not to cause aircraft damage 
M'hcn the engine is subjected to severe 
internal damage. 

• Oi>ctation of engine not to be 
adversely affected by extraction of air 
for airplane requirements. 

• Engine to operate ratisfactorily when 
accessory drisc component is loaded to 
maximum permitted. 

• No destnictive vibration to exist in 
blades and \anes of coinpressor and 
turbines. 

• Turbine be able to withst.md temjjer- 
aturcs liiglier than would be approached 

To prove that its jets could ingest ice 


LOOKING TO THE FUTUREI 


Today, it's the convemional engines 
for fixed wing and helicopter equip 
meni — R-1820. R-I830, R-1340 
R-985, R-2000, R-2800 CA and CB 
R-3350. R-4360, Lycoming and Con 
linental engines. Tomorrow, it will 
the jet and the turbine engine. 

n preparation for (his day, Dallas 
motive will continue to grow and 
irove its engine methods. 

es — regardless of type or kind 
1 best be overhauled at Dallas 
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“Engineers. ..here’s how we combined aileron and spoiler 
functions in our new Convair 880 Jetliner.” 


"Consistent with our 34-yeor record of significant con- 
tribution to aircraft development, a selected group of 
engineers at CONVAIR-SAN Df£GO accepted the chal- 
lenge to develop a iieiu control surface concept for the 
Convair 880 — world’s fastest jet airliner. 

"Working as a team, we created a mechanical mixer, 
which combined, for the first time on any commercial 
aircraft, tire control of ailerons and spoilers. These sur- 
faces function as both speed brakes and lateral controls, 
and because the mixer affords direct connection to the 
surfaces, it gives pilots positive feel of the controls. Its 
mechanical design of bellcranks and levers permits 
fewer adjustments and easier, less costly maintenance 
to airlines operating the Convair 880, 

"Important as this project is, it represents only one 
of the many creative assignments being solved at 


CONVAIR-SA.V DIEGO - projects like our 880 Jetliner 
and F-102A Interceptor. 

"You will enjoy this diversity of activity. You'll like the 
Convair atmosphere, where you see and feel accomp- 
lishment. And you will enjoy living in beautiful, smog- 
free San Diego. 

"For greater career opportunity, for stimulating 
diversity — for your future's sake — send for more infor- 
mation about CONVAIR-SAN DIEGO today! Write 
Mr. H. T. Brooks, Engineering Personnel, Dept. 68-C 

CON VAI R 

SAN DIEGO 

3302 Pacific Highway, San Diego, California 

CONVAIR IS A DIVISION Of GENERAL DYNAMICS CORPORATION 
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without damage, Pi-\\' ficed two-indi 
ICC balls from a cannon into the com- 
pressor at 600 mph. In other tests, 
cannon fired dead birds into the engine, 
resulting in no damage except slight 
compressor blockage "due to fcatlicrs.” 
ITic scries of tests which led to cer- 
tification of the engines was performed 
in the company's East Hartford. Conn., 
pl.int by PS.'\V engineers in coopera- 
tion with C.AA experts. 


AMC Contracts 

Wrighl-Patterson AFB, Ohio— h'ol- 
lowing is a list of unclassified contracts 
as released b\' the Air Materiel Com- 






AIRCRAFT 
SEAT LOCKS 


ECONOMY This standard Pacific Seat Position Lock is all tooled for 
fast production to reduce your reclining seat-lock costs. 
Minor modifications in length and mounting arrangement 
are possible, but for maximum economy we suggest you 
investigate the possibilities of designing this standard 
unit into your aircraft seats, 

LIGHT WEIGHT Weighs only 8 ounces-a basic consideration in 
terms of pay-load. Installation is simple-requires no 
special tools. 

NO MAINTENANCE Operation is completely mechanical. Built 
for long, maintenance-free service, it is impervious to 
dust and temperature changes. ..needs no lubrication or 
hydraulic fluids. 

SATISFIED USERS Seat-back .adjustment by passenger or 

.. locks firmly in an 
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UP HERE 
IT TAKES- 


A PROGRAM OF 
RESEARCH. 
DEVELOPMENT 
AND PRODUaiON 
SCULPTURING 
OF THERMAL 
RESISTANT 
MATERIALS IS 
CURRENTLY BEING 
EXECUTED AT 
A. T. M, 


Experience gained from participation in the nation’s first and fore- 
most airframe and missile projects has equipped A.T.M. to meet 
the challange of new materials. Among the projects now being 
developed by A.T.M. are advanced design components for experi- 
mental aircraft using these new materials. 

This experience is available to the industry for today and tomorrow’s 
weapon systems. 



ALUMINUM TAPER MILLING CO., INC. 

MACHINING DIVISION OF 






Honeywell Aero's HIG-6, one of the most 
precise gyros ever designed, is now in quantity 
production. With a drift rate of less than 
0.1 degree per hour, it represents the furthest 
advance yet made in a production, inertial-type 
gyro. The HIG-6 is applicable to both full 
inertial and aided-inertial systems. Standard 
models of this gyro can be delivered in 
as little as three months’ time. 


Honeyw^ell 





Sabreliner Engines Are Relocated 


Bristol Pushes Gear Changes 
To Meet Northeast Schedule 


London— IX'pik growing tension in 
Britain over what have been ealieti 
"verv’, vcr>' silly” requirements of the 
U. S. Civil Aeronautics Administration. 
Bristol Aircraft Ltd. is pushing ahead 
with required landing gear modifications 
of the turboprop Britannia to meet de- 
livcrv schedules to Northeast Airlines. 

Bristol is taking the attitude that “the 
CAA requironicnts exist and if wc want 
to sell aircraft in the U. S„ wc will have 
to meet them." Although there have 
been reports to the contrary, the firm 
says it will deliver the Northeast Britan- 
nias in time for the airline to meet ss in- 
ter vacation schedules to Miami, 

Lord Brabazon, chairman of Britain's 
Air Registration Board, stirred up con- 
siderable feeling here when he declared 
recently that relations with the CAA 
and Civil Aeronautics Board are none 
too friendly. 

"We in these islands, and especiallv 
in the ARB, beliesc that our British 
standards of airworthiness arc good.” he 
said, "but we are quite prepared to re- 
spect the standards of other coiintrics 


and wc cerbiinly respect those of the 
United States. But we expect them 
la accept ours. Wc do not want to sec 
a battle of special requirements, because 
some of the special requirements an' 
very, \ ciy silly.'* 

Won't Argue 

Bristol may feel that some of the 
CAA requirements it has to meet ate 
out of date, but the company is taking 
the stand that its job is to meet the 
requirements not to argue about tlicin. 

There is no question that the CAA 
landing gear requirement for the Bri- 
tannia’s bogie gear, and the belated 
insistence on meeting the rcqiiireincnt, 
were greeted with little enthusiasm at 
the Bristol plant. But the firm's atti- 
tude as'crtcd what would has’c been a 
considetablv greater embarrassment. 

Earlier this month, at the Siimc time 
Bristol engineers were ])ushing through 
a redesign to 5trtn|theii the gear to meet 
CAA requirements, landing gear of a 
Britannia snapped wliilc the aitcrafi 
svas under tow at Vancoiiscr, B. C. 


Pertinent CAA requirements calls for 
ability of the airaaft to pivot on the 
center of its undercarriage. The Britan- 
nia, winch employs bogie gear, is not 
designed for such pivoting- 'I’o satisfy 
requirements of Britain's ARB. Bristol 
has declared a 1 >-ft. turning circle for 
the Britannia 100 and a 20-ft. circle for 
the Britannia 300 and provides whal 
it considers adequate strength to meet 
those requirements. 

CAA has insisted on a pivoting case 
which will gi\’c 2.7 times the load of the 
previous torque case and has asked for 
modifications on the braking rod and 
the springbuck case for the radius rod. 
Major Change 

The landing gear changes are the ma- 
jor modification time-wise which the 
CAA has called for on the Britannia. 
They will mean a total undercarriage 
weight increase of about 300 lb. per 
aircraft. 

There is a 50-deg. limit on the nose 
.steering of the Britannia to avoid exce,« 
strain on the main gear, llierc is a 
naming indicator on the nose wheel as 
well as a warning horn which sounds if 
the limit is exceeded. 

In the Canadian incident, the Britan- 
nia was being towed in darkness at 3 
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“Protecting our passengers and the 
tremendous investment Eastern has in 
20 new DC-8 jets will be our biggest job”... 

soys Cap/otn Eddie Rickenbocfeer, PresWenf, Eostern Airlines 


By its single purehasc order for 20 
new Douglas DC-S jets, Eastern 
Airlines makes the largest capital 
investment in its history. Naturally, 
realizing a profitable dollar return 
on these aircraft requires taking 
every precaution to protect them. 
Customers expect it, and stock- 


holders demand it. 

Thus, Eastern will have fire-resist- 
ant Skydrol-.500 hydraulic fluid in 
its new jet fleet. Skydrol has flown 
more than 6,500,000 hours with 
34 major airlines throughout the 
world - . . it’s the only fire-resistant 
hydraulic fluid approved by the CAA. 


SKYDROL: Rtg, O.S.Fal. Of. 



Wheie Crsilive CttmIsUj Works Wondits IK Youl 


Call, wire or write: 

Organic Chemicals Division 
MONSANTO CHEMICAL COMPANY 
Functional Fluids Dept. AF6 
800 N. 12th Blvd., St. Louis 1, Mo. 

In CanaHa: Monsanto Canada Ltd,, Montreal 


£B 


ii.in. with two Dougla.s DC-6s being 
lun up alongside. Operator of the tug 
declared he did not hear the warning 
horn because of the noise of the otlicr 

scissor of the main gear of the 
Britanimi 310 snapped and the companv 
n-as forced to fl\ a nesv leg out before the 
aircraft ciicild make its return flight to 
Fngland- 

C.\.4’s landing gear strength tcqnirc- 
mcnl has existed for some vears. But 
n hen the question was not raised in two 
.sessions with C.^A rcprcscntatiscs last 
year, Bristol assumed the requirement 
nas not applicable to the Btitaniiia’s 
bogie gear. 

Question Unraised 

On July 4 of this scar, the com- 
|)any was informed by letter it would 
be expected to comply with the require- 
inent- This svas the last of tlie C.4A 
requirements to be laid down for the 
Britannia and is the major structural 
modification. Only other structural 
modification called for was strengthen- 
ing of control surface hinges, according 
to the manufacturer. 

To meet C-A.A specifications. Bristol 
is proi iding the Britannia with a slightly 
heavier top forging with large increases 
in the material around the scissors legs. 
New bottom end fittings also arc re- 
quited, as well as a new bogie forging 
with more material around the pivot 

Scissors themselves have been 
changed from light alloy to steel and 
increased in weight from 9 lb. each to 
33 lb. Since there arc four scissors per 
aircraft, this means a weight increase 
on the scissors alone from 36 lb. to 
1 32 lb. 

Although not so sei’cre on Northeast's 
.sliorter-rangc 305s. the total under- 
carriage weight increase of 300 lb. can 
be a considerable penalty on the long- 
range version of the Britannia- 
Time Stress 

Crucial point time-wise is the need 
for a heavier bottom steel fitting. Ibis 
is a complex forging. “When you have 
to call for a new forging like this one, 
vou’re really up against it," a Bristol 
engineer said. 

A month was spent on redesign of 
the gear. The time might have been 
longer if Bristol engineers had not al- 
ready been sbidying heavier gear in 
looking ahead to Brifannias of higher 
gross svciglits- The hca\'ier forging, for 
example, already had been envisaged for 
lacger aircraft. 

Britannia undercarriage is built by 
British Messia Ltd. 

Bristol plans to deliver Northeast’s 
first Britannia in November witli a 
"British" imdercarriagc- 'llie second 
and tliitd airliners to be delii’crcd to 
Northeast in the first half of December 



Though fingers niey look alike, close examination of the fingerprints always 
finds a difference. As closely as conventional and RoUe laboratory controlled 
castings may resemble each other, a close look finds a difierence there, too. 

The difference is born in the Rolls Laboratories. Years of specialization 
in the sand, permanent mold, shell mold, and investment casting of alumi- 
num and magnesium have resulted in intimate familiarity with the char- 
acteristics and peculiarities of each alloy. The difference grows with the 
quantometer and wet analysis, and physical testing of every single melt. 
It thrives under the most accurate control of melt, pour, and heat treat 
temperatures modem foundry instruments can provide. And it pays off 
in fewer rejects . . . longer life . . . higher physicals . . . and lower overall 
casting cost. 

If you'd Hie to leant more about the benefits of Rolle laboratory control first 
hand, send along your prints for an obligation-free quote. In any case, request 
your copy of BoHe's 58 page engineering manual with complete data on all light 
metal casti/ig alloys and hundreds of hints on casting design and specification. 



laboratory controlled castings 

ROUE MANUFACTURING CO. • Third & Cannon • Lansdale, Pa. • Ulysses 5-1171 
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Chop weight, get thinner sections 
with Alcoa, high-strength castings 


Reduced weight and higher strength 
arc now casting realities. Thinner 
sections, lighter parts are now possi- 
ble. Castings can be stressed to new 
limits. Alcoa’s new high-strength pro- 
cess guarantees you high properties. 

Formerly, the properties of a cast- 
ing were based on separately cast test 
bars. In design and application, a 
casting factor had to be applied to 
reduce these properties. With Alcoa's 
new high-strength casting method, 
properties are based on bars cut right 
from the casting itself. No reducing 


necessary. And, best of all, the guar- 
anteed properties are in all the cast- 
ings in the run . . . consistent, guar- 
anteed, high properties in castings 
for aircraft structural pans. 

Now carefully cootrollcd foundry 
practice and improved alloys are the 
developments responsible. The alloys 
are A356 and C335. These are the 
same composition and meet specih- 
cations for familiar alloys 356 and 
355, with one difference; Impurities 
are controlled to a new minimum. 
Iron content, for example, is held to 


0.2% in the improved alloys. Such 
seemingly minor changes make a 
whale of a difference. 

Equally careful control in all steps 
of the foundry process, plus several 
new Alcoa developments in aluminum 
foundry techniques, is also vital in 
making these high-strength castings. 

High-strength castings can be made 
in sand or plaster molds . . . some- 
times in permanent molds. Alcoa’s 
standard guarantee of properties for 
alloy A356-T6I is 38,000 psi (ensile, 
28,000 psi yield, and 5% elongation. 
Occasionally, because of complex 
shapes and designs, high strength can 
be furnished only in certain areas of 
the casting. But, by working closely 
with the designer, Alcoa can usually 
put the high strength right where 

Your Alcoa sales engineer has the 
facts on this new process- Let him 
work with you in obtaining castings 
with high properties — properties that 
don’t have to be reduced in appli- 
cation. Aluminum Company of 
America, ISOO-H Alcoa Building, 
Pittsburgh 19, Pennsylvania. 
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will have "Amcric-.in" laiuliiif gear. 
The first of these two w ill earn across 
the Atlantic a new undercarriage for 
the first airplane. 

Rem.iiiiing two aircraft of the N’ortli- 
east order arc to be delivered m Jaiiuars 
and Fcbriiarv. 

The aircraft arc being modified to 
C;\A and Northeast requirements at 
Bristol’s main plant at I'Tlton after being 
flown tner in stripped condition frmn 
the Short Bros, and Ilarland plant at 
Belfast. Ireland. 

Delivery of the first aircraft with un- 
modified undercarriage is expected to 
enable Northeast to go alicad with crew 
training without waiting for comple- 
tion of the modification. 

Merger Is Discussed 
By General Dynamics 

General Dynamics Corp. and Liquid 
Carbonic Corp. are discussing a merger 
which, if completed, would unite two 
corporate giants with strong aircraft and 
missile interests. 

In a joint statentent issued last week 
by the two firms. I'rank Pace. |r., Gen- 
eral Dynantics president, said his com- 
pany’s philosophy is to develop the 
tremendous potentials of tlie aero- 
dynamic, astronautics, hydrodynamic, 
electronic and nuclear technologies. 

"A logical extension, therefore, of 
the corporation’s activities is an entry 
into the chemical field, especially with 
respect to compressed and liquid gases 
whicli arc extensively inter-related with 
missiles, aircraft, applications of nuclear 
energy, and electronics." Prtce said. 

Re.x L. Nicholson, Liquid Carbonic 
president, said his firm believes the 
merger would permit Liquid Carbonic 
to attain more rapidly and profitably 
its objectives of expanded activity. 

Lockheed lo Build 
Light Jet at Marietta 

Lockheed Aircraft Corp. transferred 
manufacture and sales of its four or two 
engine jet utility transport, the UCX 
(Model 329) (AW July 1, p. 82) to its 
Marietta, Ga. facility. In addition, 
Georgia Division sales staff is aggres- 
sisely pushing civilian applications for 
the C-130 turboprop transport. 

One-Man Helicopter 
Flight Tests to Begin 

GluharcfF Helicopters, Manhattan 
Beach, Calif., phins free flight test soon 
on one-man, strap-on helicopter devel- 
oped entirely with private capital. 

Single bladed machine uses jet pro- 
pulsion and lightweight, inexpensive 
keel for structure. 


MUELLER BRASS CO. 

ALUMINUM 
AIRCRAFT FORGINGS 



MUELLER BRASS CO. 

PORT HURON 39, MICHIGAN 
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Hew STOL Aircraft will dart to 300 mph... 



. . . slow to a hover 





THE KAMAN AIRCRAFT CORPORATION 
Bloomfield, Connecticut 


Include Connecticut in your vacation plans* 



Include Knmnn in your future plans 




F-105 Shows Steep Climb, Weapons Load 




Republic’s F-105 Thunderchief 
fighter-bomber, unseiled at tlie Golden 
Aiinir ctsars' Air Sliow sponsored bv the 
Air Force Assn, at Audre«s Al’B, Md.. 
is designed to carry a large weapons 
load either cxtenially or internally in a 
bay viith doors that slide upward into 
the fuselage. 

One of the features of the inlets, 
not clearly discernible in these first pic- 
tures of the airplane, are movable 
wedges actuated by hydraulically con- 
trolled arms. They are inside the inlets 
on the outer portion toward the uing- 
tips- .An N.ACA development, the 
wedges are controlled by a system built 
b> liar. 

Airplane on display at Andteus was 
the third F-105B. powered bv a Pratt 
& Whitney YJ75-P5 engine and 
cejuipped with SI million worth of test 
equipment. After the show it was flown 
to Eduards AFB, Calif., with three fuel 
stops cn route, where it will be re- 
equipped with a J75-P5 engine that 
will go into F-105B production air- 

Tliis is an advanced version with two 
feu’cr compressor stages and fewer com- 

F-105 has lateral control spoilers on 
top of wings. F’our-petal circular brakes 
on last three feet of fail were described 
by pilot as giving good braking control 
without trim clianges. They are used 
slightly open for landing. 

It is air rcfuelable. Retractable probe 
is on left side of nose in front of wind- 
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Farside Rocket to Fire Through Balloon 


Rocket to be used in Project Farside 
hish-altitudc tests later this year (AW 
Inly 22, p. 29) will blast upward tlirougli 
ihe balloon which is expected to carry it 
4,000 mi. off the earth. Initial Erst-stiige 
tlmist of the vehicle will approximate 
160,0001b. 

The 6 X 4 in. instrument package 
payload of the rocket will weigh 3i it. 
It will be designed to withstand a maxi- 
mum acceleration of 200Gs during its 
8 sec. of powered flight. 

l/ehicle Weight 

Vehicle itself wiD gross about 1,900 
lb. 

Farside program is sponsored by 


US.AF's Office of Scientific Research. 
Aeronutronic Svstems, Inc., a Ford 
Motor Co. subsidiarv, is the prime con- 
tractor. Purpose of the project is to 
gain research data in an environment 
outside 90% of the earth's atmosphere. 

Flight tests with a balloon designed 
for Farside use were carried out last 
month at the General Mills Flight Test 
Center near New Brighton. Minn. The 
General Mills-built 3,750, OOO-cu.-ft. 
balloon reached 106,000 ft. during its 
flight, automatically releasing its instru- 
ments after 51 hours. The instruments 
parachuted safely to the ground near 
Buffalo, Minn. 

During the actual Farside tests, a 


specially developed transmitter will send 
back measurement of cosmic ravs and 
information on the earth's magnetic 
and gravitational fields, geomagnetic 
storm effects, ionosphere measurements, 
meteorite densities, and the like. 

Four Stages 

A cluster of four Thiokol Chemical 
Corp. Recruit rockets makes up the 
first stage of the vehicle. .\ single Re- 
cruit makes np the second stage. Third 
stage comprises four Arrow II rocket 
engines, and the fourtit stage is a single 
Arrow II with instrument package at- 

Present plans call for a total of six 
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fRE-LAUNCH operation readies payload of ;.750.000<u.-ft. polyethylene balloon. Farside vehicle and launcbci are attached to balloon's 
aft load ring, Balloon is sufficiently inflated to reach iec|uiied altitude. 


flight tests at the Pacific Prosing 
Grounds during the latter part of Sep- 

Documentation and optical tele- 
metering will be covered by the .Air 
Force’s photographic center, Lookout 
Mt. Labotatones. 

Aeronutronic will evaluate the data 
received after completion of the test 
jirogtam, 

Controct History 

Office of Scientific Research in No- 
sember, 1956 awarded to Aeronutronic 
a contract to ins’cstigatc the fcasibilitv 



FAR SIDE AlRBC«NE TRANSMITTER 
AND EXPERIMENT INSTRUhCNTATION 


of dcs’cloping a vehicle capable of cann- 
ing instruments to a height of several 
thousand miles. 

The feasibility study was completed 
in early 1957, and Aeronutronic then 
received a contract to build the vehicle. 

This contract also ptosided for the 
flight testing of the vehicle this fall. 
Besides Thiokol, Grand Central and 
General Mills as subcontractors on the 
project, Prof. S. Fred Singer of the 
University of Maryland is perfonning 
work in connection with the cosmic 
ray experiment with the project. 

Static tests of the rocket engines and 



FftCKAGE AND ANTENNA 3.5 L8S 


their associated ignition systems ate 
now- under way at Thiokof's facilities 
at Elktoii, Md. and at Grand Central's 
Mentone, Calif., facilities. I'irst of the 
Sight test vehicles has been assembled 
by Aeronutronic at Glendale. 

I'urthcr prc-laimcli assembly and 
opaational tests will be pcrfoimed on 
each vehicle prior to shipment to the 
Pacific area. 

Ground receiving and recording 
equipment will be brought from .Aero- 
nutronic facilities at Glendale, Calif, 
it will Ire erected and checked out at the 
Pacific site. 



CLUSTER of first stage rocket engines is ex- 
amined by H. L. Maisch, project director. 


INSTRUMENTATION of Farside velikle includes special miniature transmitter. Tumsbie 
antenna, which will open at end of last-stage burnout, is shown extended, 
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Planting trout by air into Cascade takes 


“Bombing" mourUain lakes with riiigerling trout. Sam 
Whitney has revolutionized Oregon's fish-stoekiiig pro- 
gram. In just one month he "plants” more than 350 lakes 
hy flying ISO feet above the water — high enough for the 
6sh to lose their forward motion before they hit. Pack 
trains previously spent all summer stocking only 00 lakes. 
“Dropping toward those small lakes in timber country can 
be a lot of fun." says Mr. Whitney, “as long as I know I 
have enough potver to get up and out again. That's why 


1 use Clievron Aviation Gasoline — it ahmys gives me 
the extra ]>ower I need, without a miss. It never fouls my 
plugs, either. There's no better gas made. 

"I know RPM Aviation Oil is the best 'engine insurance’ 
I can get. It keeps ray planes running smooth and free for 
hundreds of extra hours, with never a stuck valve or ring. 
In fact, when a customer comes to my base at Newberg. 
Oregon, with that trouble, 1 usually cure it just by flushing 
out his engine with 'RPM'.’’ 





Matador Wing Training Based on Firing 


By Claude Witze 

Wlieelus AFB, Libya— Training pro- 
gram of the 701st Tactical Missile 
Wing includes the firing of 56 Martin 
TM-61 Matadors each year from a 
site 15 miles east of this base on the 
southern Mediterranean shore. Tlic 
701st is part of the 12th Air Force of 
USAI'E (U. S. Air Forces, Europe.) 

Contersion of the 701st’s three 
groups from the TM-61A to the 'I'M- 
61C was completed at the home bases 
in Germany early this year. I'hcte will 
be another transition in the future, 
to the TM-61B. 

The B version will bring a bi^cr 
jump in performance and reliabilitv'- 
It is longCT than its 59-ft. predecessors 
and has a shorter wing span. Presum- 
ably the speed will be greater than that 
of the A and C models— more than 650 
mph. Ceiling is more than 35,000 ft. 
Self-Contained Guidance 

Major advantage of the B is that it 
will carry a self-contained guidance sys- 
tem, requiring no ground control sta- 
tions. Accuracy will he improved, while 
elimination of the guidance centers will 
lend nov mobility to the 701st in the 
field. 

In the first firing of the TM-61C wit- 
nessed by the press, target area for the 
Matador was about 250 mi. from the 
launching site, far short of the missile’s 
ningc capabiiity- 

Thc "bird” landed in the desolate 


sands of tlic Libyan desert, where no- 
mads and caravans were warned in ad- 
vance of the 701st's intention to fire. 
Once the shoot is over tlierc is a race 
among the natives to find the wreck- 
age ,ind salvage the metals. 

Even at the launching |xid, Libyan 
police patrol the area to keep local 
scavengers from figisting over tlic RATO 
(rocket assisted hikcoS) bottle tliat 
drops from tlic Matador 600 to 800 
yds. in front of the launcher. The 
RATO gii'c.s 52.000 lb. of thrust for 
two seconds. 

Training Program 

Col. Robert Zaclimann. deputy com- 
mander of the 701st., places cmplia- 
sis on the fact that his men do not 
sit idle all vear waiting for the AMLO 
(annual missile launching operation) 
to conic along. Tliete is a strenuous 
training program in Germany and the 
missile unit has taken part in a large 
number of NATO. USAFE and wing 

Tlic TM-61C carries both MSQ ra- 
dar and Slianiclc guidance systems, 
each of them requiring ground sta- 

Primary means of communication is 
FM/UHF radio, with all of the equip- 
ment mounted on vans for mobility in 
the field. Wire circuits or landlincs 
arc socondarv. Thev give better com- 
muniaition but would not be depend- 
able in event of war. A third method 
of communication is HI' radio. 


These circuits provide the unit with 
point-to-point oral communication 
and teletype to missile operations cen- 
ters and NISQ guidance sites. Other 
lines tie the groups to tlic wing for 
overall control. 

All of the equipment at tiic WIicclus 
test was brought here from Germani 
in C-119 or C-12-t aircraft, assembled 
on the transport veliiclc and tlieii 
moi’cd to tlic launcher. 'I'lic missile was 
shipped in four steel containers and 
one wooden crate, proi’iding 2.7d5 cu. 
ft. of space. Tliey wciglicd 20,000 lb. 

Gontroilcrs of the 701st are trained 
in Germany witli Lockheed r-55 jets 
containing the same kind of guidance 
system used in the Matador. During 
these simulated missile flights tiierc is 
no conversation between the pilot and 

f round crews, .Ml controlling is done 
V visual and audio signals. 

' The pilot knows if he is on or off 
tile pith by both a beep signai in the 
headset and from flaslics by colored 
lights on the iustriiment panel. The 
ground controller is fully tesjxmsible 
tor guiding the pilot correctly to the 
dump point. 

Missile Runs 

There is a network of guidance sta- 
tions in Germany and each T-33 is 
capable of performing two or flitcc 
simulated missile runs on each sortie. 

The 70ht is composed of three 
Tactical Kfissilc Groups. Tiiev are the 
5S5th TMG at Bitburg, the 586th 
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all designed and built 

by FRUEHAUF 

for the armed forces 


The versatility of Fruehauf’s engineering 
staff - and the scope of its production 
facilities — have proven extremely valu- 
able both to the U. S. armed forces and 
to defense weapons contractors. Fruehauf 
has designed and built a host of launch- 
ers, housing structures, electronic shelters, 
missile containers, and dollies — fast, effi- 
ciently and at substantial savings in cost. 


ISSttTPRO^l 


MISSttTPRODUCTS DIVISION 


10986 Harper Avenue, Detroit 32, Michigan 
5137 S. Beyle, Los Angeles 58, California 




LATEST FRUEHAUF AVIATION PRODUCT 

Fruehauf Cole-Vac Airfield Vacuum Cleaner . - . 
developed with the cooperation of the U. S. Air Force 
by Coleman Engineering Company to clean up to one 
million sq. ft. of runway per hour. 


Fruehauf T 

fruehauf/cole-vac division 



'I'MC Jt Ualian and the 587th TMC 
at Sembach. all bases in Gcnnany, 

Kach gniup has three squadrons, a 
Tactical Missile Squadron, a Coniniu- 
nications and Guiclanct' Squadron and 
a Support Squadron to take care of 
the housekeeping. Each squadron has 
12 launch terms and each team gets 
one opportunity each vear to iaiincn a 
Matador at the Whcclus range. 

According to Col. Zaclimann. the 
stem training program in both Ger- 
many and Libva is paying off in learn 
proficiency. USAKE already is depend- 
ing on the 701st for combat capability. 
During the Hungarian crisis of last 
Norember the squadrons were put on 
24-hour alert and the control sites were 
manned around the clock. 

Instability Plagues 
17th Air Force Area 

Wheclus AFB, Libya— The Mediter- 
ranean is an ocean completelv sur- 
rounded by the 17th Air Force. 

With responsibilities that range from 
Northern Italy to North Africa and 
from Morocco to Turkey, the 17th 
covers a territory bigger than the 
United States. And it is an area plagued 
by political instability and economic 
insecurity. 

There are the struggles for independ- 
ence in Morocco, Tunisia and Algeria, 
tlie Suez situation, the tensions around 
Israel and the finderbox of Cyprus. 

From 18tb Air F'orce headquarters 
here at Whcelus, these things are com- 
plications that put unusual difficulties 
in the way of operations, tlircatcniiig 
the security of installations and per- 
sonnel. 

Maj. Gen. Richard J. O'Keefe, com- 
mander of the I7th, probably is USAF’s 
greatest expert on Arab affairs and he 
stresses the fact that he docs not head 
a conquering or occupational force. 
’I'hc 17th. he says, is an invited guest. 

■Hie slieer mass of USAI'"s activitv 
in tliis part of the world makes com- 
munications and logistics almost a more 
important part of General O'Keefe’s 
job than pure defense. .About 825f of 
the US.AF officers and 46% of flic air- 
men in the 17th’s area arc accompanied 
by their families. There arc 5,200 liigh 
school and elementary school students 
attending base schools. 

Yet with thousands of American 
women and children here in addition 
to USAF personnel, tlicre has been 
only one USAF casualts that can be 
laid to the local uprisings. That «-js 
a case of mistaken identity. 

Magnitude of the emnnmnications 
problem is pointed up by statistics. 
When the 17th was acthated in 1955 
-it ij tlic youngest Air l''orce-its entire 
area boasted fewer telephones than 
Brooklyn, N. Y„ and 80% of these 




USAF TYPE N3 TO Mll-T-7449 
FOR TESTING IRON-CONSTANTAN, COPPER-CONSTANTAN 
OR CHROMEL-ALUMEL THERMOCOUPLE INDICATORS AND 
ElECTRICAl RESISTANCE THERMOMETERS CALIBRATED TO 
THE AN-B-19 OR AN-S-31 TEMPERATURE-RESISTANCE 
CURVES. 

FOR USE IN THE TEST LABORATORY ... OR IN THE AIRCRAFT 


the LEWIS ENGINEERING COMPANY 
naugatuck,connecticu t > 
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All-metal honeycomb sandwiches 
solve aircraft heat, weight problems 


demands for Ilghtei 

ogy is lielping to solve this heat-weigh 
problem with all-metal honeycomb sand- 
wiches. The new product-called Solite® 
—is a strong, fatigue-resistant structure 
of foil-thin ribbons bonded between 
metal .skins. 

Large new electric furnaces were de- 
signed by Sobr te braze these sandwich 
stnicturcs. Capable of operating at high 


Tailor-made for use in advanced air- 
craft and missiles, Solite offers a practical 
solution for esacting heat and weight 
requirements. For 30 years Solar lias 
pioneered in welding and brazing high 
alloy steels that will stand up under 
IS. Perhaps Solar 


a fresh v 


t to y 


difficult metal-working problems. Write 
Dept, D-63. Solar Aircraft Company, 
San Diego 12, California. 


SOLAR 



' PRODUCTS 


were in Ital)-. The buildup to satisfy 
USAF needs amounted to a major ac- 
complishment in communications engi- 
neering. T’lic micro-wave network is 
finished and iipcmting. 

This network is vital to scrsice far 
more tlian the spots where U. S. mili- 
tary units arc physically located, llict- 
arc in only five countries; Morocco. 
Lybia, Italy. Greece and Turkev. But 
the Air Logistics System operates over 
a wider range, witli Baglidad. Beirut 
and Jidda as familiar to our pilots as 
LaGuardia and Washington National 
arc to the airline crews back home. 

Radioactivity Used 
To Recover Rocket 

Radioactive source— either tsvo curies 
of Cobalt 60 or four curies of Anti- 
mony IZ'f— is used in an Aeropliysics 
Development Corp. hypersonic test 
rehiele to locate the vehicle for re- 
covery after test flights. 

Tcclini^c. developed bv the Era En- 
gineering Corp. of Santa Monica, Calif., 
is described as relatively simple and 
inexpensive. It has reduced previous 
three hour square search of a 10 sq. mi. 
area by liglit aircraft or helicopter to an 
average of 30 min. 

In a typical test operation, the radio- 
active source is removed from its pro- 
tcctise lead shield 10 min, before 
liuinching. Source is contained in an 
.Allen screw one inch long and I in. 
diameter and weighing one or two 
ounces. Six foot aluminum rod fitted 
with magnetized Allen wrench is used 
to place source in the \chicle. 

Impact point of vehicle is seldom 
obsers'cd exactly !«■ radar or 'isuallv, 
but area is generally known within a 
square fen miles to a side. Using scin- 
tillometers. aircraft search the area bv 
flying parallel grid lines 3,000 ft. apart 
until scintillometer detects the radio- 
actisc source. 

Once located, the area is marked with 
flares and recoserv crew picks up source 
in trailer cont.iining the lead shield. 

Cobalt 60, m'th ,i half life of 3.2 
years and an cffcctise lifetime of 20 
years, «-as tlic first source used. Anti- 
monv 124. with a half life of 60 davs 
and lifetime of eight months, was intro- 
duced to reduce hazard slioiild a vehicle 
never be found. 

Scscral of the vehicles in more than 
40 test flights broke up in fliglit. hut in 
every case the radioactis'c source and 
iiistniment package was located. In- 
tensity of the radioactis’c source is not 
affected by high sliocks of high accelera- 
tions encountered in flight. Its weight 
does not affect performance and the 
source docs not effect avionic equip- 
ment, or for .short periods of exposure, 
ordinary photographic film. 


ENGINEER OPPORTUNITIES AT RAYTHEON 



FLIGHT TEST READY TO START as Raytheon engineer conducts final check. 
He works with some of our country’s top design engineers on aircialt navi- 


Help design new coherent radar systems 
for aircraft navigation and guidance 


Small project groups with full systems responsibility, working on 
the most interesting and advanced radar and navigational prob- 
lems of the day — this is the atmosphere at Raytheon's Maynard 
Laboratory. 

A company with many engineer-managers— experienced execu- 
tives with young ideas— tends to create an exceptional environment 
for your professional development. Other Raytheon benefits: 
excellent starting salaries, regular reviews for merit increases; 
town or country living in beautiful New England. 

We now have opportunities for men at all experience levels in: 


CIRCUIT DESIGN 
ELECTRONIC PRODUCT DESIGN 
SYSTEMS ANALYSIS 
MAGNETIC COMPONENT DESIGN 


MICROWAVE DESIGN 
RELIABILITY ENGINEERING 
TEST EQUIPMENT DESIGN 
SPECIFICATIONS WRITING 


For more information on any of the above or other related fields, 
contact John J. Oliver, P.0, Box 87A, Raytheon Maynard 
Laboratory, Maynard, Mass. 

RAYTHEON MANUFACTURING COMPANY 



Exesllence in Electronics 
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KIDDE'S NEW DRY CHEMICAL EXTINGUISHER. 


LARGE HANDLE 
‘ ■ FOR GLOVED HAND 
HIDDEN 
•AUTOMATIC 
TRIGGER-LOCK 




Here — from Kidde — is the newest, the fastest, the 
easiest-to-operate dry chemical fire extinguisher. 

Look at the extra large, aluminum handle and 
trigger — even a gloved hand fits comfortably with 
room to spare. Pick the unit up — it hangs straight — 
no awkward angle to throw you off balance. 

If fire strikes, foDow the simple directions; “Remove 
Horn” — automatically the trigger safety lock is re- 
leased — “Pull Trigger” — instantly a cloud of fire- 
killing dry chemical whooshes out of the nozzle and 
fire’s out! With this unit, designed by Kidde engineers 


working with Henry Dreyfuss personnel, you don’t 
have to be a trained fireman to get perfect results. 

Built for a lifetime of use, the handsome new 20 and 
30 pound Kidde dry chemical extinguishers have top 
ratings from Underwriters’ Laboratories, require only 
225-250 psi charging pressure. The rugged pressure 
gauge is recessed in handle for maximum protection. 
Tells at a glance if the unit is ready for use. 

Available nationally through Kidde’s sales and 
service organization. Write Kidde today for the name 
of nearest distributor. 


Walter Kidde & Company, Inc., 818 Main St„ Belleville 9, N. J. 






BENDIX SCINTILLA 


BENDIX PACIFIC 


ECLIPSE-PIONEER 

BENDIX RED BANK 


BENDIX UTICA 


BENDIX MONTROSE 


PIONEER-CENTRAL 


Mechanical Drives Compete for Air Use 

Bv Robert Cnsbnian 


EQUIPMENT 



New York-Aii l-'orcc and Navy arc 
ciicoiitaging dc\elDpmcnt of mechani- 
cal constant speed drives for aircraft 
alternators as well as new versions of 



with interest; 

• Ls'coming mechanical principle drive, 
two thirds supported by Naw funds. 
Nav7 reports encouraging results from 
performance of a protoh-pe. 

• Axelson Division, ll. S. Industries, 
mechanical drive sponsored b\' USAF. 

• Hamilton Standard’s mechanical drive 
which the United Aircraft Cotp. Di- 
vision is des'cloping independently at 
its St. Petersburg, Fla., research and de- 
velopment facility. 

Mechanical Virtues 

Advantage of mechanical drives 
versus hydraulic and pneumatic types 
is that mechanical drives offer higher 
transmission efficiencies over the hy- 
draulic drives than Iwdraulic drives in 
turn offer over pneumatic drir-es. Joe 
R. Toth, alternator drive section, Nasw 
BuAer, said that mechanical drives 
achio'e transmission efficiencies uj) to 
95-96% at peak loads and maintain 
92% efficiencies at half loads. 

Hydraulic drives may have peak load 
efficiencies in the order of 35% but 
their efficiencies fall to 75% at half 
load. 

.Another adsantage of the mechanical 
drive, Toth said, is that it provides 
about the stiffest type of link between 
the large rotating mass of the aircraft 
engine and the generator. For this rea- 
son it resists effects of sudden changes 
in electrical loads better than the otlicr 
tvpes of drives. A possible disadvantage 
could be rapid progressive failure in ccr- 

Lycoming's mechanical drive has 
caused wide interest among the airframe 
industry, Toth said. Tliis could be due 
to the fact that Lycoming has already 
completed an unofficial M1L-T-7101A 
qualification test. 

For its part, Lvcoming claims its pres- 
ent 20 kva, mechanical drive is smaller 
in size, liglitcr in weight than any 
other available mechanical, hydrokinctic 
or hydraulic drive with comparable 
speed flexibility. It claims that the 
efficiency will he 92-95% over the full 
operating range. 

Arthur Nutt, vice president-engineer- 
ing, Lycoming, told Avi.vtion Week 
that because the contact loadings used 


in the drive arc less than those norm- 
ally used in bearings, the simple me- 
chanical approach should result in 
improsed reliability. This is an im- 
portant element in any alternator drive 
since alternator power systems arc being 
called upon to supply an increasingly 
critical portion of aircraft "secondary” 

After dcselopmcnt and tooling costs 
arc amortized, the new drive might also 
prove less expensive, Nutt added. 
Known Principles 

All three of the new mechanical 
driscs are based upon principles which 
have been wll known for over fifty 

Essentially they arc devices that 
varv the diameter of the input-output 
shaft linkage. Tlie Axclson drive uses 
a concave cone and roller arrangement, 
the Lvcoming drive uses intermediate 
roller-wheels between two special shaped 
disks and the Hamilton-Standard drive 
is based upon the Swiss patent upon 
which New Departure based its Transi- 
torque automotive transmission (AW 
May 6. p- 23). 

The reason that these principles have 
not been successfully applied to con- 
stant speed aircraft alternator dris-cs in 
the past, though they base been used 
industrially, is that for aircraft, they de- 
manded materials and finishes which 


"'etc unobtainable. It was not until 
present high temperature stabilized 
steels were available that the known 
principles could be refined and pack- 
aged into an aircraft drive. 

The C-O-S (constant output speed) 
drive, as Lycoming calls its product, 
uses the intenncdiate roller-wheels to 
take power off one diameter (and there- 
fore at one speed) off the input side and 
transfer it to another diameter (and 
speed) on the output side, according to 
their angle. Doughnut or toroid groos es 
are scooped out of each disk to take 

forces are counterbalanced radially and 
there is no tendency for the wheels to 
be forced out away from the disks. 

The input and output disks each arc 
carried on their own bearings on a 
short shaft, a special twisted boll 
througli the center of whiclr clamps 
the two disks in against the toilet- 
wheels. Lycoming says that the disks 
are purposely given their own mount- 
ings so that drive loads will not be 
transmitted to the housing. This also 
eliminates misalignment problems due 
to thermal expansions. 

The tilting of the roller-wheels is ac- 
complished by the dynamic reactions 
inlicreiit in the spinning roller wheels 
in the toroid races ratiicr than plain 
mechanical force. 

A ring [ust inside the housing has 
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Big Blimp □I' Akron 

Navy’s ZPG-3W non-ri?id airship (AW June 10. p. 88) Is under construction in Good- 
year Aircraft Corp.. Akrtm, Ohio airship dock. Described as the largest ever built, the blimp 
Will cost about $4 million. Volume is l.i million cu. ft., about one and a half biiits that 
of the ZPG-2W now in Navy early warning service. 


pins which project inward to engage 
diagonal cam slots on tlic outer surfaces 
of the roller wheels. When the ring is 
rotated to change the speed ratio, the 
pins try to tilt the roller wheels side- 
ways. But because tlie wheels are spin- 
ning. their gyroscopic action causes 
them to prcccss and tilt in the correct 
direction. Once this action has started 
tlie .shape of the toroid raceways in 
which the wliecis arc rolling steers the 
wheels to the tilt angle called for. Tims 
by taking full advantage of the dy- 
namics or the situation, light primary 
control forces are used to create a rapid 
response despite the inertial forces in- 

The result of this stiffness and rapid 
control response, according to Lycom- 
ing, is tliat if a shock load equal to 


the normal rated power is applied, it 
will cause less than a 4% rtequency 
deviation which will be reduced to less 
than k% in 0.6 seconds and less tlian 

The external controls which govern 
the drive’s speed arc composed of a 
tuning fork 400 cps. reference fre- 
ucncy and a magnetic-transistor ampli- 
cr. Lycoming is now in the process 
of packaging this portion of the drive. 

h'or liigli speed aircraft potential effi- 
ciency of mechanical driv es has twofold 
attractions. Not only would the effi- 
ciency save precious fuel, but lesser 
amounts of waste heat rejected in the 
vicinity of the alternator cases the cool- 
ing problem (which becoine.s acute 
when the ram air must be refrigerated 
before it can be used). These factors 
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Centralized Air Data System 


This AiResearch compuler system eliminates rJupli- 
cation of components, cutting down space and weight 
requirements over decentralized .systems by many 
limes. It can cover a wide area of functions while 
meeting the most rigid specifications in regard to 


accuracy and dependability, Since the great majority, 
of its components are -AiResearch products, both 
compatibility and reliability are assured. 

Wc are prepared to assume overall responsibility 
for systems or sub-systems. 



• Oulslanding opporliinilies for qualified engineers 

CORPORATION 

AiResearch Manufacturing Divisions 


gtles 4S. Caliinrnia . , . Phoenix. A. 




FOR FASTER, 

MORE COMFORTABLE FLIGHTS IN YOUR, 



RCA WEATHER AVOIDANCE RADAR CAVQ-50) 



Ac/dress inquiries to .. . Custom Aviation Equipment 

RADIO CORPORATION of AMERICA 

11819 W. OLYMPIC BIVO. LOS ANGELES, CAL 


11819 W. OLYMPIC BIVO. 


lombincd nith ttie prtscnl am- 

bient operating temperature capability 
of the Lvcoming drive help to explain 
the N'nv^’s enthusiasm. Toth said. 
WTiilc the operation of most known 
hrdrjtidie drives is seriously curtailed 
above ?00F, Lvcoming is confident that 
it can push its mechanical dti\cs to 


pool . 

The inib'al size of the Lycoming drisc 
is 20 k\ a. Future drives svill be as big 
as 120 fcs-a. The 20 kva. drive will "’cigh 
just os’cr 50 lb. 

The Axclsoii “A-Drive” is similar 
to the Lycoming drise in that it also 
uses three rollers tilting behveon two 
disks. Howcscr in the Axelson drive 
the rollers ride in the saddle formed 
bv the two concave cone shaped disk.i 
rather than grooves cut out of the disk 
faces. Also the drive differs by rely- 
ing on direct mechanical force to tilt 
the rollers rather than gyroscopic action. 

The .kelson dris'c was recently quali- 
fied by US-M' at Wright Field fur -10 
kva. use. according to Aselson's H. V. 
Jacobsen, .^t .Aselson’s laboratory. ,i 
500 hr. endurance test was successfully 
passed and the drive's ability to per- 
form satisfactorily in environmental 
conditions of 50,000 ft. altitude and ex- 
treme temperatures despite 100% over- 
loads was demnnstrateif. 

Na\y and USAF also arc interested in 
new approaches to hydraulic coii.stant 
speed dris'CS- A Pentagon spokesman 
explained this as partially due to gos'- 
cmnient reluctance to be limited to a 
'ingle source. 

■fo date the services have been re- 
Iriiig on Sundstrand as a single source 
of alternator drives. (There have been 
others but the largest share of the busi- 
ness has gone to Sundstrand.) As a 
result, the spokesman pointed out, 
there is constant pressure from gosem- 
ment purchasing sources to encourage 
competition in the field. 

One new hydraulic approach, selected 
by Stratos Disision, l'‘airchild Knginc 
and .Mrplane Corp. though it has not 
received any financial support, is con- 
sidered promising for Navy purposcs- 
It is based upon a German patent and 
is similar to that of the well known 
Sundstrand drive in that the hydraulic 
portion is arranged to overdrive or un- 
derdrit’e a mechanical drive whenever 
the input speed falls below or above a 
certain median speed. W'hilc tbe Simd- 
strand drive is said to use a- spur gear 
arrangement fo achieve the differential 
effect, the Stratos and Vickers drives 
use epicycHc gearing. 

Tlic catch to purely mechanical 
drives, said a Stratos engineer, is that 
if thev ever do slip, the subsequent 
galling of the contact surfaces would 
cause rapid progressive failure. 

Pneumatic alternator drives arc not 
being overlooked either. Despite the 


wariness towards pneumatics by riiic 
USAF using command (AW June 24. 
p. 81) adsance weapons planners ate 
aware that nothing but pneumatics may 
be feasible in future ramjet and rocket 
aircraft, since in these aircraft there 
may be no rotating powcrplant elements 
from which to extract mechanical power 
directly, flnwcver. for the sake of effi- 
ciency. there seems to be a suing in 
interest from "cold" compressor bleed 
pneumatics to "hot" combustion gases 

One engineer contacted by Avi.vtion 
W'eek «ummcd up the industry side of 
this interest in constant speed drives 
by saying that it is pd.ssiSJe that by 


1960. if the swing to missiles (or ram- 
jets) doesn't completely upset manned 
aircraft trends, the demand for con- 
stant speed drives will amount to 8100 
million per year. 

Solar Will Sujiply 
Turbine Generators 

,\ir Materiel Command has awarded 
Solar Aircraft Co., San Diego, a 81.384,- 
000 supplementary contract for gas tur- 
bine powered airborne generators. Set.s 
will be powered by Solar's 50 bp. Mars 
gas turbine engine and will be installed 
m the Boeing KC-97 tanker. 


G-E 

600 -watt 
Landing Lamp 
has... 



3 ADDED FEATURES 
AT NO ADDED COST! 


LONGER SERVICE LIFE— G-E’s new coiled-coil filament is rigid, needs no 
support wires to prevent sagging. This means there is no sawing action be- 
tween support wires and the filament, eliminating this cause of premature 
lamp failure. 

CONSTANT BEAM AIM-G-E Landing Lamp No. 4559 uses a new method 
of "anchoring” each filament end to a lead-in wire. This calls for precision 
spot-welding of two metal straps, insuring rigid support be- 
tween the filament and the lead-in wires. 

IMPROVED BEAM PATTERN-The precision design and 
location of the filament guarantee a circular beam partem 
of more even intensity. Earlier types had "egg-shaped" beam 
patterns that were less uniform. 

For more information on General Electric Landing Lamps, 
or any of the other General Electric Aircraft Lamps, call 
your G-E Lamp Distributor, or write; General Electric Co., 

Miniature Lamp Dept. AW-S7, Nela Park, Cleveland 12, Ohio. 



Tigress Is Ovr Most Imgorfant T^etuct 


GENERAL 



ELECTRIC 


AVIATION WESK, 


Dst 5, 1957 


From Whittaker’s 
Hydraulics Division 


NEW TINY SHUT OFF VALVE WITH 



New Whittaker Rotary Shut Off Vah 






EXTREMELY LOW PRESSURE DROP! 



At 3000 PSI, leakage is only two drops 
per minute, because the pressure is used 
to seal the already close clearance of the 
mated plug and sleeve. 



Here is a remarkable achieve- 
ment in valve design — a design 
suitable for any type of shut off 
application ! 

No valve so small and light has 
ever incorporated all the fea- 
tures of low pressure drop, 
minimum leakage, plus straight- 
through flow— attained by incor- 
porating a rotary plug that is 
mated to a sleeve. The valve is 
smaller than comparable units 
of this type. 

Although the customer’s speci- 
fication called for a maximum 
torque of 45 in/lbs. Whittaker 
tests showed torque ranging 
down to about 20 in/lbs. Since 
the valve lends itself so well to 
motor actuation, this low torque 
permits the use of smaller 
motors and less power. 

This valve is available with or 
without thermal relief. It is 
typical of the many contribu- 
tions Whittaker has made in 
hydraulics— innovations avail- 
able to you in quantity now! 



CLOSED POSITION 
(HANDLE ROTATED 9D‘ CLOCKWISEJ 



OPEN POSITION 


PERFORMANCE 
SERVICE FLUID : MIL 0-5606 
(Similar units suitable for other 
fluids and pneumatic service.) 
WEIGHT: 10 Ozs. 

(with thermal relief. 1.1 lbs.) 
TEMPERATURE: 

Ambient, — 65°Fto -fl60°F. 
Fluid, -65«Fto-Hl60°F. 
(with appr. “0” rings to 275°F.) 
PRESSURE: 3000 PSI (proof 
4500 PSI-burst 7500 PSI) 
RATED FLOW: 6 GPM 
PORT SIZES : 14", and Vi"- 


fKiiOS/iet 

CONTROL SYSTEMS 
Fuel • Hydraulic • Pneumatic 
Hempstead, Long Island • Indianapolis 


COMPLETE INFORMATION 


Wm. R. Whinaker Co., Ltd. Oept. 35,6 

915 N. Citrus Avenue • Loa Angeles 38, Calif. 
Gentlemen: Please send me further information on Whit- 
tokcr Manually Operated Shut Off Valve (P/N 140735) 


Address- 








the new, completely modern plant of 

DAYSTROM PACIFIC CORPORATION affords 

the latest in engineering, testing and production facilities, controlled 
atmospheric conditions and optimum working environment. These features 
assure qtiality and timely delivery to the industry we proudly serve. 

You too can benefit from the advantages of this new facility when your 
system incorporates components from Daystrom Pacific Corporation. 
Miniature and Sub>ininialure Floated Rale Gyros, 

Floated Free Gyros, Vertical Gyros, 

Relative Wind Transducers, 

Intervalometers, Accelerometers, 

Special Electro-mechanical Components. 


WRITE TODAY FOR COMPLETE lypORMATION ON DAYSTROM 
PACIFIC CORPORATION FACILITIES AND PRODUCTS. 


I DAYST^ 

I ^ 




Challenging openings exist Jor highly fjualified engineers. 


PACIFIC CORPORATION 

A SUBSIDIARY OF DAYSTROM, INC. 


9320 Lincoln Boulevard 


Los Angeles 45, Califernta 


r 



SOUND LABORATORY which Ooiigliu oirciaft »ili use to dcicemine n measure of passenger 
rooms. Cost of building was 5500,000. ’ *** 


Laboratory Seeks Sound Index 

Santa Monica, Calif.— Acoustical 
Comfort Index for turbojet airliners will 
be der'ised by Douglas Aircraft as a 
realistic unit of measure of p.issen|er 
annoyance due to noise. Project will 
make use of compiny's new 5500.000 
sound laboratory. 

Douglas has used an ACT for 
propeller driven aircraft for about six 
years but usefulness of measure re- 
quires that it be applied only to sounds 
of comparable characteristics and com- 
[xjsition. 

Frequently used measure of amio\- 
ance caused by a sound is the degree 
to which it interferes with normal 
speech. But a Douglas engineer points 
out that an orchestra can interfere with 
speech without being annoving. 

Jet noise .spectrum can be repro- 
duced in Douglas facilities and means 
of filtering and insulating it can he 
analyzed for their effect on passenger 
comfort. Human subjects will be used 
(0 determine effect of different combina- 
tions of pitch, intensity and frequency 
distribution. 

Laboratory consists of an audition 
room, aneclioic chamber, res'erbration 
room, siren fatigue test room and 
analysis room. Fatigue test room will 
cheek the effect of tlie jet noise spec- 
trum on structures- Facilities are also 
available to study effects on avionic com- 



ENGINEER is placing variuus test equipment 
in the ancchoic chamber of the new Douglas 
Aircraft sound laboratoiy. Convaic also has 
built such a chamber for determining jet 
noise effects as related to the comfort of 
passengers. 



TEFLO N'covered 
air frame seals 


CHR Teflon covered SILICONE 
RUBBER seals are solving airframe 
and power package sealing problems 
where low friction, sliding action, 
abrasion, fuel or synthetic lubricant 
resistance arc required. Have a seal 
application? Call CHR. *r*irf»Foruce 

CONNECTICUT 
HARD RUBBER 

THE CONNECTICUT HARD RU89ER CO, 
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SUNDSTRAND 
AV I AT I O N 

DIVISION OF SUNDSTRAND MACHINE TOOL COMPANY • ROCKFORD, ILLINOIS 


SUNDSTRAND DRIVES 

Provide Trouble-free 

Constant Frequency 

a-c System for RB-G6 

More than 30.000 flight hours in Douglas B-66 and RB-66 De- 
stroyers— that's the current service record for Sundstrand Constant 
Speed Drives. During this time the Destroyer's dOO-cycIe elearica! 
system has proved itself to be vinually trouble-free— a necessity 
for all-weather, around-the-clockphotographic, mapping, and bomb- 
ing missions. Two Sundstrand Drives power the Destroyer's elec- 
trical system, each alternator supplying a split bus. Automatic par- 
alleling IS possible when desired with the equipment installed, but 
optimum performance is assured whether alternators operate singly 
or in parallel. The extremely compact and lightweight installation 
has its oil system integrated with the engine lube oil system. 

Service experience with the Destroyer is another example of the 
record for reliabiluy and pcrformuace that has made Sundstrand first 
in constant speed drives. 


CONSTANT SPEED DRIVES • 


AIRCRAFT ACCESSSORiES 




j^eaxe^ 


to 


RG-9 RECEIVER, 
T6-19 TRANSMITTER 




TA-20 TRANSMITTER. RA- 8 RECEIVER 


person 


^iw^VHF Airborne-Ground Communications 


The best way to talk to somebody is "in person.” No 
question, then, about getting things straight. But, of 
course, it’s out of the question in this age of travel. 

The next best thing to do is to match this way of com- 
municating as closely as you can. That’s Bendix* VHF 
Airbome-Groxmd Communications. 

'The complete system consists of the RA-18 and TA-20 
Airborne Receiver and Transmitter; and the RG-9 and 
TG-19 Ground Station Receiver and Transmitter. Com- 
bined weig/U of the airborne units including power supplies 
is 49 lbs. 

TO DATE, 80% OF THE AIRLINES THAT HAVE 
CHANGED TO 360-CHANNEL OPERATION HAVE 
SPECIFIED BENDIX RA-18 RECEIVERS. 


If you have a communications problem or are contem- 
plating replacing your present equipment, we would like to 
present our story. Write us direct. Bendix Radio Division, 
Aviation Electronic Products, Baltimore 4, Maryland. Or 
West Coast — 10600 Magnolia Blvd., North Hollywood, 
Calif.; Export — Bendix International Division, 205 East 
42nd Street, New York 17, N. Y. 


Bendix Radio 

Division 



BUSINESS FLYING 



Performance Jumps in Cleaned-Up YL-23 


Major performance gains arc possible 
on conventional business aircraft con- 
figurations by appising classic rules of 
geometric boundary layer control, a de- 
tailed study of a typical light twin com- 
pleted recentlv by the .\cropliysics 
;ncpartinent of Mississippi State Col- 
lege reveals. 


Under direction of Dr. August Ras- 
pet, well-known low-drag proponent, 
the department modified a Beech YL- 
23 Twin-Bonanza loaned by the U.S. 
.\rmy, cleaning up the airplane's ex- 
terior to evaluate application of geo- 
metric boundary layer control on a 
modern light twin. Extensive flight 


tests of the modified configuration 
showed; 

• Approximate 20Cf reduction in power 
required at nearlv all airspeeds. 

• Reduction of 14% in effective para- 
site drag coefficient. 

• Increase of 8% in span cfficicncv. 
'Thcrc was also a slight increase in 



AVIATION WEEK, 


1)51 5, 1957 






propulsive cfficiencv. 'Iliesc factors 
togctlier provide these marked iinprovc- 
iiienfs in performance: 

• 28% increase in range. 

• 10% increase in maximum .speed. 

• r0% gain in cndurance. 

Sliort-ficld characteristics were also 

apparent, the test pilot reported. 

YL-23 used by Dr. Raspet was a good 
vehicle for his obseaations and modifi- 
cation, having been delivered to the 
Army as one of several hand-built pro- 
totypes for service test and having 
accumulated considerable flight time 
before it arrived at Mississippi State 
College. Finish represented the period 
prior to production experience wherein 
the learning cur\-e rises to make for 
more efficient finished product with 
optinrum "polish"— rough service life 
provided an accumulation of dents and 
flat spots, distorted acce.ss panels and 
other components all tending to mar 
the original aerodynamic configuration 
sufficiently to provide obvious refer- 
ences for study. 

These factors, in addition to charac- 
teristics of the general design configura- 
tion cs'aiuated bv Dr. Raspet prior to 
his modification program embodving 
geometric boundarv layer control phil- 
osophies. provided a study vehicle 
offering many broad across-the-board 
pointers to light aircraft designers. 
YL-23 Critique 

External visual inspection of the 
YL-23’s general aerodvnamic condition 
by Dr. Raspet's group prior to modifi- 
cation showed these characteristics: 

These were comparatively good for 
production components in that flush 
riveting was extensivelv used and con- 
tour of leading edges was kept to rea- 
sonable tolerances- 

Inspection access panels fitted poorly, 
the report notes, and in service th^ 
had b^ome distorted so that thev 
were sources of aerodynamic leaks or 
high drag. Auxiliary fuel tank cap cover 
and scupper access door were located 
in a high velocity region and were 
sources of aerodynamic leaks. In flight 
tlie cap ewer lifted sufficiently to be- 
come a verv effective spoiler. Scupper 
drain was located in a comparatively 
higher pressure region and, according 
to the report, may contribute the neces- 
sary internal pressure initially to lift 
the cap covets into the flow. 

Although the wing leading edge is 
well contoured, many of the counter- 
sunk rivets were either protruding into 
the airflow or in process of being coun- 
tersunk had their holes elongated, re- 
sulting in skin roughness. Where 
dimpled rivets were used, several flat 
spots or depressions were noted. 

As the wing contour approached the 
spar, a noticeable flat spot was en- 
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FLY WEATHER-WISE- 


These weather Items prepared In consultation with the United States Weather Bureau 

TEMPEllATURlU^AllIATIONS 

IN RELATION TO ALTITUDE... 


T EMPEftATUKES encountered in a single 
flight may vary as much as 1 30'F. or more. 
These variations are associated with altitude 
and weather patterns and can affect flight 

Temperature and oltilude— Heat from the 
earth w.arms the atmosphere with steadily 
decreasing effect as altitude increases. Tem- 
perature normally decreases with altitude at 
the rate of JV^'F. pet 1000 ft. At the tropo- 
pause (rap of troposphere) temperature re- 
mains almost constant up to 80,000 ft, 
Therefore, modern aircraft encounter coldest 
ait in the tropopause l.iyer which varies from 
about 28,000 ft. in the polar air masses to 
54,000 ft, in the tropical. 

As altitude increases from approximately 
80,000 ft. to 150,000 ft., the temperature re- 
turns to almost sea level condition. This is 
the result of strong absorption of the sun's 
ultra-violet tays in the layer of ozorte gas at 
very high altitudes. 

At still higlier altitudes, the temperature re- 
verts to extreme cold. 



FORECAST: Top Flight Performauce with Mobil Aero 

Hydraulic Oils and Mobilgrease Aero! 

Instant control response can be yours despite extreme temperature 
variations, thanks to the wide range of temperature characteristics 
of these top-quality Mobil products. 

Mobil Aero Hydraulic Oil HF and HFA— Tbese low pour point 
and high VI oils help assure trouble-free operation of hydraulic 
control systems, btakes and struts through all temperature ranges. 
Mobilgrease Aero Lo-Temp and Generol Purpose— These Aero 
greases help assure smooth operation of all sliding and rolling 
surfaces of aircraft parts . . . control systems, beatings, and gears. 







Gco^ Tally is one of che Hughes Field 
EnMccrs assigned to an Air Force base in 
Califorma. He is highly respected, for, 
to the personnel of this base, he represents 
all the tech n ical knowledge of the Hughes 
Aircraft Company. 

Hughes Field Engineers are responsible fbt 
all phases of support for the maximum 
field performance of Hughes electronic ar- 
mament controls systems and guided missiles. 


The background and experience they gain 
by such activities provide an over-all systems 
knowledge which is unsurpassed. Thcit 
training assures them an unlimited future in 
the field of electronics. 

PHYSICIST inietested in this stimulating 
and rewarding type of work, send a brief out- 
line of your experience to the address below. 


HUGHES 
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countered and iiniiicrliately after the 
spar there was a contour reversal fol- 
lowed by a sharp break onto the spar. 
This geometry was shaiply reversed aft 
of the spar. 

Under the wins there was a scries of 
straight sections that make abrupt turns 
at each stringer to form the lower stir- 

Underneath the inboard section, tlicrc 
tvere numerous protuberances .such as 
brazier rivets, drains, vents and badlv 
fitted access dnnrs. 

Londirtg Light 

luinding light installation was rougli. 
tlic report notes, and was located in a 
tritical high velocity region. Wing fit- 
ting access panels extended into the 
flow. 

Leading edge skin on the left wing 
did not fit the spar and resulted in a 
leak in a critical position, the outboard 
section of the upper surface. 

'llic wings did not have aiiv root 

Caps behveon fab on the aileron, be- 
tween outboard and inboard flaps and 
between flaps and fuselage sverc noted. 
Ridged flaps and ailerons arc ptobablv 
a high drag source, particularly in event 
of sparswisc flow; even normal chord- 
wise flow .suffers some drag |)cnalty, the 
report concludes. 

• Engine nacelles. 

Nacelles seal well and ate conipara- 
tisely smooth. Major area for improi’- 
mg airflow is in the landing gear wells; 
the scmi-rctractcd gear «as located in 
a high velocity region and wheels and 
doors were not scaled. Vacimin pump 
sent and oil vent svcrc located in a 
high s'clocity region atop the nacelle. 

Oil filler cap access door is distorted 
and lifts in flight. 

Geometrv of the engine nacelle above 
the wings is not compicteb satisfac- 
tory. the report states. Oil streaks in- 
dicated that this contributed to span- 
wise flow over the inboard area of the 
wings. 

Raspef.s report notes extensive num- 
ber of vents for engine and accessories. 

•md the like on each wing and nacelle 
to take care of the two mcl cells and 
•.ingle engine in this area. 

• Fuselage. 

This showed the most promising 
area for geometric boundaix' faver con- 
trol application, according to the rqiort. 

Fibcrglas nose piece and fasteners 
were suScicntl)’ tough to cause turbu- 
lent flow almost iinincdiatcU-, 

Retracted noscwliccl and doors were 
unsealed- Underside of the fuselage is 
rough, the report found, including lap 
joints, rents, drains, access doors and 
high-drag antennas. 

Baggage door and cabin door fit 
.ipparentlv pennitted a large volume of 


airflow into the botindaiy b\cr on the 
right side of the fu.sclagc. 

Requirement for a dorsal fin and its 
effectiveness needed to be investigated; 
the Raspet group felt that its esti- 
mated lb sq. ft. of wetted area could 
possibly be eliminated. 

Added Noise 

In addition to unsmootb joints 
around the cabin windshield contribut- 
ing to drag, thev also provided a source 
of high-frequency cabin noise, the re- 
port added. 


Omni ,ind glide path antennas are 
located in a higli-vciocity region well 
forward on the fiisclagc. 

Iligh-dtag antenna vibration could 
also he a source of cabin noise, the re- 
port said. 

• Empennage. 

Here were found several drag sources, 
including roughness aft of the dorsal fin, 
the report stated. Immediately aft of 
the leading edge there was a spanwise 
row of closely spaced brazier rivets. 
■\irfoil aft of the leading edge is formed 
b)' two concave surfaces ahead of the 





Airplane Speeds Fencing Job 

Honichiiilt “basket" fitted imdciiicath Piper Su)k: Cub made possible airlift of 600 fence 
posts and needed barbed wire in 10 hr. flight time in reniotc area of New Mexico. U. S. 
Forest Service. ies|iunsible fur erecting the fencing, estimates that the same tnmsportatinii 
job as iiumiallv done bv a man with three horses would have taken 60 davs. Piper dealer 
Ralph Brown, Riiidoso, N. M„ eoiiMvcd the basket tack in which steel |wts In fauudtes 
of 20 weighing about 1801b-. «ciedrop|>ed with pjrachutc attached from n.OOO-U.OOO-fl- 
altitudc.s. Chute was a !0-ft. square of butla|i. 
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MORE ABOUT BRISTOL'S "WHISPERING GIANT”: 


A new Britannia mark: non-stop London -Vancouver, 14 hrs. 40 mins. 



In a dramatic demonstration of range and 
speed, the jet-prop Bristol Britannia re- 
cently set a new mark for airliner operation. 

The "Whispering Qiant” flew 5,100 air 
miles non-stop London to the Pacific Coast 
in 14 hrs. 40 mins, at an average speed of 
3SO m.p.h with 61^ tons payload. 

Living up to her worldwide reputation for great 
range and high speed, the Britannia flew this record- 
breaking flight with casual ease. 

Passengers left London after breakfast and arrived 


in Vancouver for lunch . . . relaxed and refreshed 
after a completely restful and enjoyable ride. 

For operators, this was a vivid, practical example 
of turbine travel capabilities. In particular it empha- 
sizes again the profitability of Britannia operations. 
The flight was made with a payload equivalent to 58 
first-class passengers and baggage. The Britannia 
landed with sufficient fuel for another 400 miles 
of flying. 

World’s largest, fastest, quietest jet-prop transport, 
the Britannia is the most versatile airliner flying 
today. Powered by four 4, 1 20 h.p. Proteus engines, the 


"Whispering Giant" uses standard runways and fits 
into existing air traffic patterns. She has been chosen 
by world operators for a wide variety of routes — from 
the longest trans-polar flights to short inter-city runs. 

In a matter of months, Britannias will be flown be- 
tween New York-Washington and New York-Miami 
by Northeast Airlines and between Mexico City- 
New York by Aeronaves de Mexico. 

The same type of aircraft will also fly non-stop 
Atlantic routes for BOAC and El A1 Israel Air- 
lines. and trans-polar and trans-Pacific routes for 
Canadian Pacific. 


World-wide recognition and demand: 
Britannias are in service on BOAC routes spanning 
four continents and have been ordered hy Aeronaves 
dc Mexico, Canadian P-acifle, Cubana de Aviacion, 
El Al Israel Airlines, Hunting-Clan Air Transport, 
Northeast Airlines, the Royal Air Force and the Brit- 
ish Ministry of Supply. 

BR/STOI. ^ 

Britannia 
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There is a formula behind America’s supersonic might 


The fate of (rectlom cannot hinge on trial 
and error, Our future security depends on mak- 
ing major supersonic advances at a quickening 
tempo... on doeloping aircraft, manned and 
unmanned, to fly at far beyond today's speeds 
and altitudes. 

Nortli American Aviation's experience in the 
design and production of su]>ersonic aircraft— 
by far the greatest in the Free World— is focused 
full upon this vital problem. The new aircraft 
and weapons systems now in progress tvill be 
as remarkable tomorrow as these achievements 
of today: 

Supersonic capahilily of North American’s 
brilliant F-lOO Super Sabre series has given 
the Air Force its most dependable supersonic 
fighter. In 195.T the first production-line F-lOO 
flew faster than the speed of sound on its first 
flight. In two years before any other 

supersonic airplane became operational — the 
Air Force had F-lOOs in wing strength. There’s 


still no Air Force operational airplane that can 
match its tactical and combat versatility. 

Supersonic hislory will he made by North 
American’s X-15 experimental rocket-powered 
airplane. It will carry man faster and higher 
than he has ever flown before. It is setting the 
pace for the Air Force of tomorrow. 

Other major supersonic projects at North 
American: a long-range interceptor for the Air 
Force at the Los Angeles Division, and the A3J. 
a carrier-based attack weapon system for the 
Navy, at the Columbus Division. 

From the P-.51 through the F-86 and the 
F-100. Nortli American has designed plattes 
with growth potential to use more power as it 
hecame available. It has translated this ideal 
performance into wing-strength reality— accu- 
rately, rapidly, and at lowest possible cost. 

The formula for supersonic strength in the 
future is supersonic experience loda\. North 


NORTH AMERICAN AVIATION, INC.^E 


NORTH AMERICAN HAS BUILT MORE SUPERSONIC AIRCRAFT T 


. OTHER COMPANIES COMBIN 
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ckvatur hinge. Klcvator hinge cutouts 
tvcfc large and bcc.imc sources of acio- 
dyn.imic leaks. Fin and rudder were of 
similar construction except that a rub- 
ber scaling strip extended into the air- 
flow at the fin and dors.il intersection. 
Ribbed structuic of these sutfiices also 
contributed to drag, the report fiuds- 
Modificotien Program 

Major part of the Raspet modifica- 
tion program was aimed at reducing 
the number of protuberances, smooth- 
ing the surface and reducing controll- 
ing n-avincss. Bakn wood and Fibcr- 
glas bonded to the surfaces with epoxy 
resins were used- TItcy added 260 lb. 
to the airplane's normal weight. 

• I.anding lights were removed from 
the wing. One was installed on the 
nosewhccl gear to serve as a taxi landing 
light, the other was submerged in the 
fu.sciagc nose cone. Total head tube 
was also relocated to the nose. 

• Omni antenna was buried in b’iber- 
glas housing at the wingtins. 

• Ridged flaps, ailerons, elevators and 
rudder were covered with fabric and 
doped; ridged surfiiccs of tlic stabilizers 
were smoothed with balsa wood and 
Fiherglas. Flap and aileron gaps were 
scalea with a brush material. 

• Fairings were instailcd at the wing 
roots and on the engine nacelles. 

• Inspection doors and access panels 
were refitted or replaced. Wings were 
sinoothcd- 

• Dorsal fin was removed, and fuselage 
from the nose to just aft of the baggage 
door was smoothed. 

• N'HF antenna was relocated and made 
to serve as the aft mount for the .NDF 
.sensing antenna. Front mount for the 
.\DF is an extension of the beater c.x- 
haust. .A more compact unit rqdaccd 
the presious marker beacon antenna. 

• Various vents and drains on the fuse- 
lage were combined to produce mini- 
mum dnig. 

• Engine oil and vacuum pump vents 
that had been in high velocitv region 
of the engine nacelle, were relocated 
and vented into the augmentor exhaust 

Emergency Use 

Landing gear was not modified or 
.scaled. Raspet feels that considerable 
power savings could be liad with re- 
work of this area if further research 
could be done to delineate the effect 
of casits' dimensions, wheel protuber- 
ances and cross effects. Beech Aircraft’s 
primary intention in leas’iiig portions 
of the wheels exposed was to pros’ide 
effective shock absorbing points should 
an emergency sshcc!s-up landing lie 
made. .Actual ase histories of such land- 
ings hiis’c shown that this lavout con- 
tributed greatly to minimizing under- 
surfiicc damage. 

Eiimination of the dorsal fin did 
August 5, 1957 


not affect single-engine speed, extra- 
polated data indic:iting that in this 
confi|m.ition. spued with left engine 
out remains at about Sf iiiph. There 
was no cs idence of rudder lock, accord- 
ing to Raspet's report, the smoothing 
operations on vertical fin and rudder 
having eliminated this possibilltv. 

Improved flow characteristics of the 
modified airplane resulted in better 
short-field cliatactcri.stics, the report 
notes, there being sufficient cloator 
power at lower speeds to proiidc posi- 
tive control. Cum., in level flight was 
incrc.iscd 20%, providing rescrs'C of 
lift for flare .ind kuiding- 

These advantages were gained at tlic 


expense of stall warning, the report 
notes, 'nicrcfore .Mississippi State Col- 
lege developed a Lift Reserse Indicator 
that basic.illy incasiite.s the thickness of 
the turbulent boundary layer and pro- 
vides a signal propertionai to the lift 
coefficient. Signal is presented by audio 
and visual means to the pilot. 

Detailed beforu-aiid-aftcr photo- 
graphic studies of the wcll-tufted speci- 
men Y[.-2s made by Mississippi State 
College’s Aeropliysics Department show 
thc flow improvements achieved. 

WTiile the performance gains en- 
gendered by these modifications would 
appear to be attractive to the civil 
owner, a major drawback aside from 



So Long On Tho II mm ay 


Once upon a time there was a flyer in a hurry to get flying. But he 
couldn’t. His aircraft lacked a part (they often do!) 

So he called his Parts Supplier, a nice warehouser- 
"I need a flubub pin,” he said plainly, and hung up firmly. 

The flubub pin arrived the next day. But it wouldn't fit. He sent 
it back, in a huff and called ariother Parts Supplier, 

'T need a flubub pin, he said plainly, accenting every syllable 
and hissing his consonants. He hung up firmly. 

Same results- No fit (unless you count the flyer’s). 

Then he called Airwork. But — before he could hang up, somebody 
started asking questions. 

So — the next day he received the right flubub pin. 

Airwork. They hove technical know-how u 
right part (and the right information)— 
time!) Their 2 million dollar inventory Ai 


fliDffP.fk 


The Inipalient Pilot With The .Hissing Part 
or 
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cost svould be Civil Aeronautics Acl- 



s Flying Booms 
Philadelphia Airports 

increases in bu^n^ 
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for Hi-Strength 
at Hi -Temperature 
the Cherry 
”600” Rivet* 



Wide Grip Range 
PotiHve Hole Fill 
High Clinch 
Uniformly High Pin Retention 
PotHive Inspection 
A286 Stainless 


To meet the design require- 
ments imposed by extremely 
high-speed aircraft and mis- 
siles, the Cherry Rivet research 
and development department 
has introduced the “600” A286 


stainless 'steel blind rivet. 

Data on the strength capabil- 
ities of the “600” rivet is avail- 
able from Townsend Company, 
Cherry Rivet Division, P.O. Box 
2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 

^ SANTA ANA, CAIIPORNIA ^ 

Townsend Company 

ESTABtlSHED 1616 » NEW BRIGHTOH. PA. ^ 


devoted to iiceessorics. Latter will be 
organized so tliat cacli accessory’ man- 
iifaeturer will liold individual "round- 
table” discussions with interested users 
— "cireles of information." as Airworl 
calls tlicse. Morning session of second 
day will cover coniinunications and na\’- 
igation, afternoon will be devoted to 
P&W engines. 


PRIVATE LINES 


Cessna do Brasil, new affiliate of 
Cessna Aircraft Co.. Wichita. Kans.. 
obhiincd permission from the Soutli 
American gos’crnmcnt to import equip- 
ment at a special cxcliangc rate for 
a new plant in Sao P.iulo which will 
produce 170 and 180 business planes. 

Pi|x:r Aircraft sales for first nine 
montlis of fiscal vear ending Sept. 30 
were S21.523.50S. ivith net inconic 
after taxes being S2.420.026. Sales 
were up 13% and net income 33% 
compared to same period last year. In 
the nine months period Piper built 
1,900 aircraft, principally business and 
utility aircraft. 

Formation of a Venezuelan commer- 
cial aerial survey firm has been com- 

E lcted by Photographic Survey Corp., 
td.. Toronto, which merged its for- 
mer Caracas operation, Acromapas Na- 
cionalcs witli Scravenca, an established 
air photo laboratorv and pbotogram- 
metric organization. 

Business calls were doubled by a 
salesman in the Los Angeles area using 
a Beech Bonanza and folding motor 
scooter to co\er sprawling area. Rex 
Cordcr, owner of Advance Carpet Serv- 
ice which lays carpeting for 70 retail 
stores in the area, seldom flies the 
Bonanza bevond metropolitan Los An- 
geles. He heats traffic congestion bv 
landing at the nearest field, using the 
scooter to visit clients. 

Third consecudve annual contract for 
overhauling Fourth U. S. Annv’s Bell 
and Sikorsky Irclicopters was awarded 
Howard Aero Service, San Antonio. 
Tex. New contract covers period Julv 
1, 1937-June 30. 1958. 

Priced at under 5100, radio trans- 
ceiver can use aircraft’s cigarette lighter 
as power source. Vocaline unit oper- 
ates on a fixed frequency, requires no 
tuning; operator puslics a button to 
talk. Unit is being distributed by Air 
Associates Division, Blloctronics Com- 
munications. Inc., Teterboro, N. J. 

Five Beech E50 Twin-Bonanzas, val- 
ued at more than 8500,000, have been 
ordered by Swiss and Moroccan Air 
Forces for liaison work. 
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M1SSII,1C SSVSTKMS n,I(illT DVNAMICS 


Weapon systems managcmcnl acliviiics at Lockheed's Palo Alio, 
Sunnyvale and Van Nuys organizations demand accomplishment of a 
high order in flight dynamics areas such as: Analysis of missile 
dynamic motion and establishment of stability and control system 
criteria for trajectories with 3 or more degrees of freedom; 
development of techniques for the analysis and imerprelalion of flight 
dynamics test data at hypersonic speeds ; study of special dynamics 
problems arising during preliminary design and development 
of missile systems. Inquiries are invited. Please address the Research 
and Development Staff, Sunnyvale 31, or Van Nuys 19, California. 
Ufl 10 riglii.-S. S. Edwards, fliglil dynamics: B. iV. Marsh, 
aerodynamics: M. Tucker. Aerolhermodyiiamics Dcparimeiu manager; 
and R. L. Nelson, profeet aerodynomies, discuss reentry dynamics. 


HYSTHMS DIVISION 


LOCKHEED AIRCRAFT CORPORATION 
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LINEAR TRANSFORMER 
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COVERAGE of a possible distribution of 111 Nasarlio sUtions. Scrnicc area of slaiidiiid Navaiho is outlined bv heavy crossliatching and that 
of Nasarhn-H and Navacho-iho by- light crossliatching. 


3-Mile Accuracy Claimed for Navarho-rho 


By James A. Fusca 

Rome, N. Y-— Worldwide navigatiem 
accurate to within three iimitie.il miles, 
a dcgtcc of accuracy hitherto imti, limed 
tot any Icmg-tango system, mav be possi- 
ble with a modified version of Navarbo 
long range navi|aHon aid. according 
to a Rome Air Devclopineiit Center 
spokesman. 

Disclosure was made here at a sym- 
posium for presentation of rcsnlts of a 
joint Rome and Wtight ,\ir Devcliip- 
incnt Center evaluation of tlic Xar atho 
sy-stern. Symposium yvas attended by 
icprcscntatiycs of the military scn’iccs 

Navarlio is the long range navigation 
system officially selected by the Ait Co- 
ordinating Committee as U. S. con- 
tender for adoption bv the International 
Civil Aviation Organization, yvhich 
places it in competition yvith such sys- 
tems as Dcctta and Delrac and certain 
classified military systems. 
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'lire ncyy version of Navarho, called 
N'avarho-rlio, is one of three modified 
.N'avarho systems discussed. Two others, 
called Niiviirho-II .md Navarho-Ill!. 
yvere snggested recently by I''ederal Tele- 
commuiiieahon Laboratories which de- 
y eio|)ed Nay arho under a Rome .Air De- 
velo|5niciit Center contract. 

Three Nesv Versions 
•All tlircc modified yersions of 
Navarlio operate from the same ground 
station transmissions as the basic 
Navarho system (AW .April 26, 19s4. 
p. >2) so that the mode of operation 
used by an aircraft or surface vessel will 
be determined by the receiver installa- 
tion. Differences in svstem character- 
istics are as folloyvs: 

• Navarho. 'llie standard rho-tlicta 
(range and beating) Navarho system de- 
rives range by phase comparison of the 
received ground shition signal with an 
internal precision frequency standard 
or ‘‘clock.’’ Bearing is measured by 


amplitude comparison of pulse signals 
received fmm the ground station as the 
traiiMnitted signal is switched in se- 
quence among three directional antenna 
combinations. 

• Navatho-Il. -Also a rho-theta system, 
bearing is obtained in the same manner 
as with Navarho but range is measured 
through derivation from tyvo ground 
station signals of a hyperbolic line of 

E osition (LOP) yvhich intersects the 
earing line. 

• Navarho-HH- .A fully hyperbolic sys- 
tem, Navarho-IIH requires the recep- 
tion of three ground station signals to 
generate tyvo intersecting hyperbolic 
lines of position, 

• Navatho-tho. A citculai position fLi:- 
ing svstem. Nav.irho-tho measures dis- 
hmcc in the same manner as Navarho 
but from tyvo ground stations to deter- 
mine position by the intersection of the 
tyvo range circle. A third gtonnd sta- 
tion may be used to resolve the am- 
biguity of the range citcles intersecting 

113 




MOST POWERFUL 


Jet engine in production— the J-75 


The free world’s most powerful produc- 
tion turbojet— Pratt & Whitney Aircraft’s 
J-76— is a major advance in the science of 
aircraft propulsion. 

Producing about 50 per cent more thrust 
than the famed J-57, its forerunner, the 
J-75 is in the 15,000-pound thrust class. 
Its power can be greatly augmented by use 
of an afterburner. 

The J-75's basic configuration stems 
from the J-57’s axial-flow design, which 
features simple, permanently fixed stator 
vane construction. Despite its 50 per cent 
increase in thrust, the J-75 is only slightly 
larger than the J-57, with a lower specific 
weight and outstandingly low specific fuel 
consumption. 


Already announced as the power plant 
for the Republic F-105 fighter for the Air 
Force and for production models of the 
Navy’s Martin P6M seaplane, the J-75 
will also power other Air Force and Navy 
high performance aircraft still on the class- 
ified list. Its commercial version, the JT4, 
will power a majority of the Boeing 707 
and Douglas DC-8 jet airliners ordered by 
the world’s leading airlines, while others 
will be powered by the JT3, commercial 
version of the J-57. 

Quantity production of the J-75 again 
demonstrates that— whatever form the 
future takes— Pratt & Whitney Aircraft is 
prepared to offer continued advancement 
in power plant design and production. 


Division of Unifec/ Aircraft Corporof/on, Cost Hartford, Connecticut 
CONNEaiCUT OPERATIONS— East Hortford 
Mafor Bronch Plants — ^Meriden, North Haven, Southlngtan 
FLORIDA OPERATIONS-Wesi Palm Beach 


another achievement in providing 
AIRCRAFT POWER-in whatever form it takes 


Pratt & Whitney Aircraft 
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MAJOR ADOITION TO RAYTHEON "CITY" 


Ultra-modern Wayland Engineering Laboratory is 
an important new landmark in the development of 
Raytheon “City”— a rapidly growing community 
IncrSSSBS of electronic centers extending from Massachusetts 
to California. Here are the vital statistics: 

enaineerinQ SDace 

^ POPULATION; 2,000 scientists and engineers; 22,000 

to 861,000 sq. ft 

BUILDINGS: 21 plants and laboratories. 


WORK AREA: 861,000 square feet of engineering space; 
a total of 4,062,827. 


ACTIVITIES VITAL TO NATIONAL DEFENSE: Missiles- 
Navy Sparrow III and Army Hawk; Radar for the 
Air Force’s B-58 and B-52; DEW line radar; tubes,, 
transistors, counter-measures. 

REPUTATION: World-wide. 



Excellence in Electronics 


RAYTHEON MANUPACTURI 


COMPANY 


16,500 lb. THRUST 

is the civil rating of the 

ROLLS-ROYCE 

CONWAY 

BY-PASS TURBO JET 



Conway engines have been chosen to 
power the Douglas DC-8s 
on order jor Trans-Canada Air Lines, 
the Boeing JOJs ordered by 
Air India International, 

British Overseas Airways Corporation 
and Deutsche Liijihansa 
and the Vickers VC 1 Os ordered by 
British Overseas Airways Corporation. 

ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 


ROLLS-ROYCE 


D • SCOTLAND 


. CANADA • 


AUSTRALIA 



How Holley’s 
Compressor Governors 
Help New Jets to 
Supersonic Speeds 


“City-savers" Air Force men call them; the J-57- 
powered F-lOO, F-IOl, F-I02 and Navy FSU, with 
level flight speeds faster than sound- And city-savers 
they could well be. Certainly their rapid approach 
to the fringe of Mach 2 heralds a new era in the 
progress of jet flight. 

Sharing in the development of this new brood of 
supersonic fighters, Holley engineers, working close- 
ly with Pratt & Whitney Aircraft on the J-57 engine, 
designed the compressor bleed governor. 

This new Holley compressor bleed governor is one 
more example of Holley's continuing leadership in 
the design, development and manufacture of supe- 
rior engine control systems for both military and 
civilian use 


charts printed with lijirctbolic coordi- 
nates and first order eoircctioiis for 
differcirtial propagation delays. Siiclt a 
system would he of use in air and 
tiiarine navigation where the time rc- 
t|iiircd to plot position manually on a 
chart is acceptablc- 
Navarho's Status 

'llie fultire of Nas-.irho in any or ,ill 
of its four versions will be determined 
during prepamtion of the U. S. position 
to be presented at the International 
Civil Aviation Organization meeting at 
.Montreal in September. US.Al’"s Air 
Staff |)rcsentlj is studjing tlie results of 
the esaluation and the proposed future 
program for the purpose of establishing 
the Ait Force position. 

Tlic ,\ir Force position will be co- 
ordinated with the other militarv serv- 
ices bv the Joint Chiefs of Staff to dc- 
teriniiic the .Armed Forces position for 
submission to the -Air Coordinating 
Committee which has responsibility of 
establishing the U. S. position for in- 
ternational presentation. 

•According to Navarho’s dcvclo|3cts, 
sO ground stations arc capable of pro- 
viding nearly worldwide coser.igc. .A 
possible distribution of stations is sliomi 
on the map. Spacing between the sta- 
tions is about 2.000 mi., the a|)proxi- 
mate inaxiimim setsice range. On the 
map. Iieavy crosshatebing outlines the 
scnicc area for standard Nasarho and 
light crosshatebing the service area for 
N'ii\arho-H and Navarho-rho. 

Stations must be sited w ithin sets ice 
range of one another to maintain the 
synchronization required for distance 
mca.surcmcnt. Tltis i.s because the fre- 
c|ucncv standards of tlic Nasarho and 
Nas arbo-rho receivers must he in phase 
ssith every ground station carrier ssilli 
ss'hich tliey .arc expected to ssork. Addi- 
tionallv, Navarho-H. which derives dis- 
tance from phase comparison of tsvo 
ground station tran.smissions, requires 
synchronization of all ground station 

Navarho Fundamentals 

Standard Navarho is a loss- fteqiicnes 
nas igation svstein that pros idcs position 
fix infonnation in the form of bearing 
and nidial distance from one ground 
station. W'ith the required channel 
spacing of 1 kc.. 20 channels ate as’ail- 
able amvvlicrc in the svorld in the in- 
tcrnationalls- allocated frequency band 
of 90-110 kc. 

Be-aring from a gtnnnd station is de- 
rived from tlic transmitted pulsed car- 
rier. .At the ground station three an- 
tenna towers arc located at the corners 
of an equilateral triangle-. a|)ptoximatcl\ 
one third of a wa\’clcngtli (about -1.000 
vd.) on a side. 

I'hc bearing carrier is pulsed on for 
one si.sth of a second four times each 
second and applied sc<|iicntiaily to pairs 
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LEADING QUESTION 


Why do Vought electronic projects 
bring out the best in an engineer? 


. . . Because they stand for the things an engi- 
neer values most. 

There's theory and re.search adventure to begin 
with. There's the opportunity to systematize and 
package the mo.st advanced components. And 
there's the good feel of production-line hardware 
at the end of a .successful project. 

Right now, the Vought engineer is experiencing 
these atfi'actions in a number of different elec- 
tronics efforts. And whether it's fire control sys- 
tems, antenna design, or power control development, 
it’s a project that has his respect. For he knows — 
probably from experience — that he's been given 
an tmdilutvd challenge . . . that he is doing things 
that haven't been done before. 

You understand the Vought engineer’s enthusi- 
asm when you examine his projects. Take the sta- 
bilization system for Vought’s Crusader fighter: 


Here, to begin with, was an epic problem; 

The aircraft was designed to travel in the tran- 
sonic realm where control stability is marginal or 
negative. 

The engineer’s job: to keep Crusader control in 
the cockpit by means of an electro-mechanical sys- 
tem the pilot can command with his fingertips. 

Solving this problem. Vought engineers explored 
the dynamics of servomechanisms. They called on 
the latest in circuit designs, and they brought 
together revolutionary new components. Finally, 
they came up with a package — tailored for a small 
space in the aircraft, and for low-cost, trouble-free 
production, too. 

... A man-sized program, in an area few engi- 
neers have the opportunity to explore. Typical of 
the electronics projects engineers can count on at 
Vought. 


4 IMMEDIATE 

OPENINGS FOR 
ENGINEERS 

Designer. Special support 
equipment designer for check- 
out of stobllizotlon and other 
electronic systems. E. E. degree, 
or equivalent required, plus 3 
to S yeors electricol or elec- 
tronic design experience. 
Reliability Engineer. To 
revievr ond evoluote oircroft 

Requires E. E. degree, or equiv- 
olenf, and knowledge of slolls- 
licol quolity control. 

Systems Engineer tor De- 
sign and Test of Communi- 
cations/ Radar, Fire Con- 
trol, infrared, and Navi- 
gation Systems. Requires 
engineering degree or equiv- 
olent, plus 2 to 4 yeors related 
experience. 

Systems Engineer. To design 
and lest hydro-mechanical ond 
electro-hydraulic servo control 
systems. Requires engineering 
degree, or equivolent, plus 2 to 
4 years related experience. 


Turn tax savings 
into buying power 

You pay neither saie-s tax nor 
city and state income tax in 
Dallas. School and property levies 
are low, and living costs are 
favorable. Result: more buying 
power, better living. 




To arrange for a personal interview, or for a prompt report 
on these or other current openings/ return coupon to: 

‘ Chuck Besio 

, Supervisor Engineering Personnel 

• Chance Vought Aircraft, Dept. A-14 

J Dallas, Texas 

J I am interested in more information Q a per.’onal interview D 

• on opening for 

• Name 

• Address . 

• City and State 
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of towis duriii| eicli pulse, ptoducing 
tlirce figure; eight patterns for three an- 

A fourth pulse is applied to a single 
tower to radiate an tminidircctional 
signal. An offset synchronization carrier 
pulse is also radiated ftuin this tosscr in 
time coineidenec with tire fourtli bear- 
ing carrier pulse. As shown in the 
sketch, the first three sequential earrier 
pulses form a bearing triad referred to as 
A, B, and C- lire fourth pulse pror’ides 
,1 synchronization signal and is used in 
distance measurement. 

The magnitude of the radiated signal 
\atics sinusoidally at constant radius 
about the figure eight patterns for each 
antenna pair. Since each antenna pair 
axis is 120 deg. away from the preced- 
ing pair, three sinusoids with 120 deg. 
separation arc obsersed at constant 
radius from the antenna site. 'Iliesc 
pattern characteristics determine the 
.implitiides of the reeciyed bearing 
pulses. 

The recei'cr compares the rclatiye 
.iinpHtudcs of the pulses to deriye 
heating to the station. ,An ambiguity 
of 180 deg. exists in the bearing meas- 
urement but is not considered to offer 
an operational problem. 

Distance Measurement 

Distance is measured at the receiyet 
by two different methods, both based on 
the principle of phase comparison. The 
first method compares the phase of an 
audio signal impressed on the fourth 
nr synchroiiiziition pulse with a ref- 
erence signal derived within the te- 
eciver by the dividing down of the 
precision frequency reference signal. 
'Ilie second method is based U|)oii phase 
comparison of the received carrier with 
the receiver’s reference signal. 

'I'he first metliud |)roridcs discrete 
distance measurement over an interval 
determined by the modulation fre- 
quency. If this frequency is 250 cps.. 
distance readings will be repeated every 
647 nautical miles. To use this method 
of distance measurement, the phase of 
the receiver audio signal is aligned at 



FAMILY of Irypecbolic Hues of |>osition aie 
used for distance measurement by 
Navaiho-ll system. 
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NAVARHO-H airborne receiver installation. 


the start of each trip with that of the 
audio signal at the ground station. 
Thereafter, the amount of phase shift 
accumulating is displayed by the re- 
ceiver as a coarse measure of distance 
traveled. 

Distance inc-asurements based on 
carrier frequency are repeated every 1.6 
nautical miles and are. therefore, highly 
ambiguous unless set and counted mm 
the start of each trip or unless the two 
methods of measuitmcnt arc used to- 
gether to provide both coarse and fine 


•An airborne Navarho installation for 
the measurement of bearing onh weighs 
25 lb. and occupies 0.5 cu. ft. With 
the addition of a distance measuring 
unit and a crystal frequency standard, 
the weight of the installation is in- 
creased to 90 lb. and the size to 2.0 
cu. ft. 

Navarho-H System 

If the fourth pulse (distance and syn- 
chronization pulse) of the transmitted 
signal from one ground station is used 
as the frequency and phase reference 
for flic signal received from a second 
ground station, there is no need for a 
•Stable frequency reference at the air- 
bonic receiver. This method, called 
Na'-arho-il, measures the differential 
distance from the ttvo stations and 
thereby locates the aircraft on a hyper- 
bolic Gne of ixisitioii between the two 
stations. 

As yvith distance measuring in stand- 
ard Navarho, measurements can be 
made on the common modulation tone 
from the tyvo ground stations or by 
differential phase measurement betyvecn 
the two carriers- These tyvo measure- 
ments together result in a coarse and 
fine hyperbolic netyvork. Based on a 
modulalion frequency of 250 cps.. the 
hyperbolic lines of position will reoccur 
every 52-1 mi. along the baseline. Tlius. 
the pilot must know his position yvithiu 


52-1 mi. or the system must include 
provision for counting cycles of phase 
to rc.solvc the system ambiguity. Pre- 
cise distance lines of position are then 
established by carrier phase measure- 

The receiving equipment to accDiii- 
plish bearing and differential distance 
measurement consists of the standard 
Navarho bearing unit and, as a replace- 
ment for the stable ftequenev reference, 
a oiie-half A'I'R cabinet yvhich contains 
additional receiving equipment, a slaved 
oscillator and a coordinate converter. 
Total installation weight will be ap- 
ptoximatclv 60 lb. and it will occupy 
I.Ocu. ft.' 

Navgrho-HH System 

In any’ area wlierc more than two 
ground stations can be received, inter- 
secting hyperbolic lattices will create 
position fixes without the use of bear- 
ing nicasuremcnt equipment- When 
tlic Navarho ground station transmis- 
sions are u.sed in this manner it may be 
passible to obtain three to five mile 
accuracy throughout the service area. 
With first order corrections for differen- 
tial propagation delays, even higher ac- 
curacies may be obtained. 

Ihe airborne installation regirircd for 
Xavarho-HH service consists ol two one- 
half ATR boxe.s weighing approximately 
50 ib. and occupying approximately 
1 .0 cu ft. 

The data display will be in the form 
of micro.sccond delay readings, 

Iliis installation does not include a 
computer to convert the hyperbolic fix 
coordinates to latitude and longitude. 
Such computers are., however, in de- 
velopment. 

In marine and air service where a 
navigator lias sufficient time to plot 
a chart position manually, a computer 

Mngincers of Rome .Air Development 



Missile Radome 

Ceramic indoiiic for missile, capable of 
operating at exbeinely high temperatures, 
has becu dcy-elopcd by Gladding. McBeaii 
& Co.. Los .Angeles, under Air Force spon- 
sorship. Ceramic radomes reportedly have a 
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Marquardt offers Engineers an opportunity 
to grow with the companyi 


Engineers looking for a company to grow with, should 
look to Marquardt Aircraft Co. Here is why! 

Under the guidance and leadership of Roy Mai- 
quardt, an engineer-president, Marquardt has become 
undisputed leader in the held of ramjet engines ~ 
"the powerplant of the future”. 

In just twelve short years, the company has grown 
from one man's idea to an engineering and production 
facility employing more than 2.500 people. 

But most important, Marquardt engineers have 
grown in skill, scope and professional ability along with 
the company’s many exciting and rewarding projects. 

Within the next two years, Marquai-dt will more than 
double its manpower. Even with this new increase in 
personnel, engineers joining Marquardt now will have 
this same opportunity to grow with the company. 


For engineers in almost every specialty— from 
production engineering and qualification testing 
to advanced research in hypersonic propulsion — 
Marquardt means opportunity. 


marquar[)ts 



q NUYS, CALIFORNIA — /^rd ^OeOEN. UTAH 

FIRST IN RAMJETS 





REPORT FROM RYAN 


New Engineering Opportunities 
Created as Ryan Projects Mnshroom 


New Engineering and Research Center 


Ryan Automatic 
Navigator Guides 
Global Flight 


An advanced system of aerial naviga- 
tion. designed for high speed, long range 
flight, has been developed by Ryan 
electronics engineers, working under 
sponsorship of the Navy’s Bureau of 
Aeronautics. 

Designated AN'APN-67, the new 
navigator is the lightest, most comp.ict, 
self-contained electronic navigator in 
production. Developed to meet military 
nc-eds, it will also meet commercial jet 
flight requirements. 

Tlie system provides pilots and navi- 




longitude.gtound speed, ground mileage, 
drift angle and ground track. It is accu- 
rate and instantaneous. Requires no com- 
putations, ground facilities or wind data. 


To Meet Ryan’s Expansion 


Gmsiruction of a modern two-story, 
engineering and laboratories building 
has begun at Ryan, to meet the com- 
pany's expanding work in Jet VTOL— 
Automatic Navigation — Jet Drones 
—Missile Guidance— Jet Metallurgy- 
Rockets. 

The new facility will provide addi- 
tional quarters for many of the 1000 
employees in Ryan’s fast-growing engi- 


neering division. It will also house 
complex, new chemical, metallurgical, 
instrumentation, environmental and 
autopilot equipment. 

With one in six Ryan employees its 
engineering, this division has tripled in 
three years. Its mushrooming growth 
refleas Ryan’s increased importance as a 
research facility in aerodynamics, pro- 
pulsion and electronics. 


Vertical Flight 


Probed with 
New VTOL Cockpit 

Shortest way into the sky is straight 
up-in the Ryan Vertijet. To probe this 
new realm of flight without becoming 
airborne is a trick performed daily by 
Ryan engineers. Their secret? A rotat- 
able cockpit connected with electronic 
computers. 

Ryan’s flight simulation laboratory is 
a prime tool in the test of new aircraft 
designs. Both the ’Vertijet and the sub- 
sonic, turboprop-driven Veriiplane are 
put through their paces via earthbound 
flight test. Ryan leadership in this revo- 
lutionary new concept of flight is based 
upon IVa million manhours of VTOL 
. research and development. It is another 
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aircraft 


a cool 
motor 
for 


Unique construction of Westinghouse gearhead motor 


assures maximum horsepower. . .even at high temperatures 


Westinghouse aircrad gearhead motor meets requirements of MIL-M-7969A. Totally enclosed, fan cooled, cuplosiou-proor. Coo< 
tinuous duty ratings of H to 2>j bp available within speed range 1090-3000 rpm. Higher ratings available for intermittent duty. 


Faster — Higher — HOTTER! 

Today’s aircraft demand electric motors that can 
operate in ambients far above normal — at no sacrihee 
in efficiency. 

The lightweight Westinghouse aircraft gearhead motor 
meets this challenge. The unique finned frame provides 
an extra-large area for dispersal of internal motor heat. 
An external fan and shroud channels air over the fins, 
driving off the heat quickly, efficiently. The rotor design 
itself provides an efficient inurnal circulation of air with- 
out the added weight of a separate internal fan. 


Result — this Westinghouse motor operates at a maxi- 
mum horscpowcr-lo-weight ratio regardless of surround- 
ing temperatures. 

Westinghouse engineers draw on 40 years of experience 
for specialized solutions to aircraft electrical problems, 
Why not take advantage of this experience by using our 
plaruiing boards for your electrical needs? a-c3<M2 

YOU CAN BE SURE ... IP iriiA^^stinghouse 

AIRCRAFT EQUIPMENT DEPARTMENT, LIMA, OHIO 
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Center fumid in the course of the 
Niiviiilio ct.iliiiition th.il measurements 
of rlio or distance, as deteniiinccl by 
carrier phase comparison, were much 
more precise than measurements of 
bearing. For this reason tlic joint evalu- 
ation report issued at Rome proposes a 
rho-rlto version of N'avarho- 

in discussing tlie results of rho meas- 
urement tests, the report states, "Tlii.s 
method of measuring distance can easily 
piovidc an accutaev of mi. to 2,000 
mi. and ber ond when utilizing 100 k« . 
ttansmitters." 

Project OfBccr for N’avarho. Maj, 
CTifton I.- Nicliolson. assistant chief of 
the Control Laboratorx at the Rome 
Center, told .\\t.viiox \\'ekk tliat with 
fuithcr development in airborne com- 
ponents and increased transmitter 
power the rlio-rho version of Navarho 
IS capable of meeting the most stringent 
rcquiicinents of ,\ir Coordinating Com- 
mittee Document 5S 9.1. 

second advantage to Nnvatho-rho 
l>ointcd out in the evaluation report is 
that rlio-rho data is readily eomertible 
into rho-theta coordinates for use with 
dead reckoning and auto-navigator com- 
puters. Siinplicitv of this conversion 
viems from the fact that, with the 
length of three sides of a spherical tri- 
.inglc known, solution can be by the 
law of cosines. 

Opctalitmal difficulties arc antici- 
pted in the possible implementation 
of either version of Navarho requiring 
.in airborne precision frequenev stand- 
ard. 

Currently available crystal standards 
require long vvarm-iip periods prior 
to stabilization or must be provided 
with an nnintcrriiptcd source of power. 
Rome’s evaluation report envisages a 
storage area and power source at each 


base or airport vvliere N’av.irho-eqiiipped 
aircraft vv ill be based to keep the cry stal 
standards in operating ottlet between 
flights. The frequenev standard would 
be checked ,ind installed in the aircraft 
immediately prior to a flight- Such 
crystal frequency slandards arc prcscnflv' 
.iva liable. 

.^n alternative to the crystal standard 
is the so-c-.illed atomic clock that is 
prcscnflv under development. (Oct. 22, 
!9>6. p. lOi). However, it appears that 
for the jnesent at least they will be both 
heavy and expensive. 

Expansions. Changes 
In A^ ionies Industry 

Infrared Industries. Inc., Needham 
lleiglits, Mass., is name of newly 
formed cont|5aiiy which will develop 
and nranufacturc infrared sensors itnd 
subsystems. \cvv firm is headed by 
E. Douglas Rcddan. president, and 
Norman C. .Snderson. vice president, 
both futmerlv with Klcctronic Corpora- 
tion of -•\inerie.i- New firm's address: 
16' Highland .hve. 

Other recently announced avionic 
industrv cxpiinsions and changes in- 

• Iloflinan Laboratories, Inc.. Los 
.\iigelev, formed new Flcctro-Mcchan- 
ical department to develop and manu- 
facture scroniechanisms. gyros, iner- 
tial platfonns and other precision 
cle'ctro-mcclianical devices. Liurence 
Mcndclsolin lias been named vice presi- 
dent in charge of new deprtment to be 
lioiiscd at 2621 South Hill St., neat 
Iloffniaii'.v main plant. 

• Eleetrosolids Corp-, North Holly- 
wood. Calif., will bitild 10.000 sq. ft. 
assemble plant at Canoga Park. Calif. 



Tape Typewriter Aids Datamation 

r.lectinnic |iiiiiclied Cape tvpcvvrilcr made by Remington Rand translates typed data into 
punched tape for subsequent autoniatic processing or. when ted pnnehed tape pre|>arc.-d 
by it or other machines, automatically reads uiid tyiies out the iiifniination at 120 words 



AVIATION WEEK, 


si 5, 1957 


129 



SPEED YOUR MISSILE 

Pnoi^ lllf$lilmm$ in Stainless 


PROGRAM WITH 

ani Hlgi-Slli^ Slesk and Waniwn 


FROM THE LEADING PRODUCER 


Welding of all types on special steels and alloys can be contracted for 
confidently at the Jet Division. 

Our experience in forming, welding, stress-relieving, and heat-treating 
titanium, high-alloy and stainless steels for jet engine components is 
available to you now for your missile programs. Deliveries will be prompt, 
quality will be to your required standards. Our engineering staff can also 
help you design and engineer weldments of all types. 

Machining of weldments can also be done right in our own plant by 
people accustomed to closest tolerances, unusual alloys and designs, and 
aircraft-quality standards. 

Let the Jet Division supplement your own overloaded missile produc- 
tion facilities. Capital investment will be eliminated, the search for quali- 
fied engineers and production people will be avoided. Delivery will be 
made to suit your production schedule. Write today for a Jet Division 
Sales Engineer to call. 


SEND FOR BOOKLET AW>3B7 

which describes the facilities ond products of the 
Jet Division In detail, shows how you can 
use these facilities to best advontage. 




OF JET-ENGINE PARTS 




ENGINEERING 

MANAGER 


Link Aviation Has 
Top Opportunity 


If you are now an engineer- 
ing executive with at least five 
years’ managerial experience, 
you may be the man to fill this 
high level position. 

Link Aviation, Inc., is the 
pioneer and world's largest 
producer of electronic flight 
training equipment, Link en- 
gineers are continuing the de- 
velopment of advanced tech- 
niques in analog and digiul 
computing systems, transistor 
circuitry, guided missile test 
systems and other stimulating 
projects. 

Check these requirements 
with your qualifleations: 

• An Engineering degree (pref- 
erably advanced], 

fence to coordinate the activ- 
Mea of several major projects, 
each involving the design and 
manufacture of a complex 

*Thorough familiarity with the 
aviation industry. If not an 
aeronautical enginoor, it is 
desirable that the man selec- 
ted have some experience as 
a pilot. 

the ability to negotiate with 



ality, maturity and initiative. 


Located in ihe pleasant up- 
state N. y. lake area. Link 
Aviation offers ample research 
and development facilities, 
stimulating associations and a 
friendly working atmosphere. 
Good housing and schools are 
both available. 

If you can meet these re- 
quirements and wish to learn 
more about this opportunity 
with a growing organization, 
get in touch— today— with 


AVIATION. INC. 



Traveling Wave Tube 
Offers Weight Sa^ ing 

Princeton, N. J.— Significant sveight 
sating in aicbome electronic countcr- 
iiiCiisutes and radar equipment may re- 
sult from netv type traveling tube, de- 
telopcd by Radio Corporation of 
.America. New tube uses electrostatic 
focusing to eliminate 5 to 30 lb. of 
external focusing inagirct previously rc- 

Experiinental S-band traveling wave 
tube, daelopccl by Dr. K. N. N, Chang, 
weiglis only 1 lb. complete, compare 
to about 20 lb. for a compar.ible tube 
w ith magnetic focusing. New technique 
can be applied to tubes for a wide range 
of microssuse frequencies, Dr. Chang 
told .^vi.snoN 3 \'i:ek, it being limited 
only by mechanical fabrication prob- 
lems. For cxtrcmclv liigU frequencies, 
the new tube may prove more difficult 
to manufacture tlian a consentional de- 
sign. but at sucli frequencies magnet 
sseiglit is rclativch’ low, 

RCA achic'cs electrostatic focusing 
by using tno pairs of .spiral windings, 
one pair surrounding the electron beam 
(as in conventional designs), the other 
inside the hollou' electron beam. The 
^vo pairs in combination pror ide fo- 
cusing while the outer pair carries tlie 
radio frequency signal being amplified. 

Otiicrs Irare constructed trar’cling 


wave tubes with electrostatic focusing. 
AvtATiox Week was told, but RCA re- 
portedly is flic first to use a pair of 
spiral windings inside the electron 
beam. RCA's electrostatic focusing 
technique docs not sacrifice any of the 
desirable characteristics of magnetic- 
ally focused tubes, and may proinde 
slighth’ more gain. Dr. Chang said. 

Built-in electrostatic focusing elinv 
inatc.s the problem of aligning the tube 
relative to magnet during installation 
or field teplaccmcnt, an imporbrnt ad- 
vantage. according to RCA. It also 
eliminates possibilitv of magnet be- 
coming misaligned during use as result 
of shock and l ibration. 

New tube is moving from labnnitori’ 
into deselopmcnt stage and RCA docs 
not indicate when pilot quantities might 
be mailable. 


► Radar Beacon Tests Soon— Civil 
Aeronautics .Administration’s sersdee 
eialuation of air traffic control beacon 
svstem is sclicduled to start within 90 
davs in Nesv York area. Number of air. 
liners flying into New York area will be 
equipped with transponders for the 
cralua tion. 


► Automation for CF-lOO-Avro CF’- 
100s will be equipped with Minneapo- 
iis-ifoncywcll coupler which will en- 
able radar fire control system to directly 
guide airplane to the target, operating 
through an M-H autopilot. Command 
signal limiting proiision is included to 
prevent fire control system from calling 
for dangerous maneuvers, 

► Signed on Dotted l.ine— Major con- 
triict awards recently announced by 
sc'eral avionics companies include: 

• Epsco. Inc.. Boston, will build data 
processing equipment for General Elec- 
tric’s Missile and Ordnance Systems 
department. Equipment will be used 
to process missile test data preparatory 
to coinpnlation in a digital computer. 

• Avco-Crosley reports tlrree new con- 
tracts totaling Sll.-t million. One. for 
Sb.6 million from Air Materiel Com- 
mand, is for three improved Volscan 
traffic control computers. The other 
two. one for S3.(i nsillion from Inter- 
national Bu.sincss Machines Carp, and 
one for SI .2 million from Flazelrine, 
coscr equipment for use in SAGE air 
defense ssstem. 

• Packard-Bcll Electronics Corp. has 
receis'ed Army contract to develop high- 
speed digital computer for use at Red- 
stone Arsenal's computation center. 

• Radio Corporation of America reports 
S230.000 order from Scandinavian Air- 
lines Svstem for AVQ-10 radars for use 
in the SAS fleet of DC-7C’s. 
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40 ^ . . a man can carry it in one hand 

30 % smaller. . he can pass it through a 12" hole 

pa^^efful enough to go through 2" thick steel/ 5" aluminum 

profeefiva lead-shietding 



annewnces n*w 
portable x-ray 

inspection/ pipe ond 
mognesium foundries 


You can get immediote delivery on a new ANDREX 1 60 KV lightweight portable unit. 
Call ony Picker branch office (see local 'phone book) or write 
Picker X-Roy Corporotior, 25 Sooth Broadway, While Plains, N. Y. 
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Get “out-of-stoek” delivery 
Call your USS Shelby 
Seamless Distributor! 


Tubing you need from your closc-at- both time and money, and turn out a 
hand USS Shelby Seamless distributor? finer product. 

Plione him, write him, drop in and see • Shelby Seamless is available in round, 
him— and you’ll get prompt, courteous square, rectangular, and other special 

and efficient service, the likes of which shapes in any commercial size— from 

you've never seen before. OD to lOii" OD and in wall thicknesses 

• The consistent high quality of USS from .035" to 2.000 ’ ... in a wide range of 
Shelby Seamless Tubing, its dimensional steel grades and anneals, 
accuracy and superior machining char- — (onioct your Shelby Seomicss DIsliIhulDt now! _ 


SHELBY SEAMLESS MECHANICAL TUBING ‘ 


UNITED 


SAFETY 


Single Engine Approach Made Too Fast 

rc'gt.larly scheduled dom«lic operation be- Ic^.d mamfet the grow weight of the jiir- obwmen tpced api«ren^ 

gggli iipiiHi il , 

m 
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Th 


ere s no 
when you 


eeiling on suecess 
fly with Shell!” 


says G. B. Fenwick, Jr., President of 
Pan-Maryland Airways. P-M boosted 
its gallonage fiftyfold in six years 
as a Shell Aviation Dealer at 
Friendship International Airport, 
Baltimore 


It’s no wonder Bernie Fenwick is happy Pan- 
Maryland teamed up with Shell in April 1951. 
At that time, one truck was more than enough 
to handle their business. Three months later, 
thanks to SheU’s help, they began making into- 
plane deliveries to the airlines. 

Today, Pan-Maryland has 13 trucks busy 
fueling and servicing the airlines, private air- 
planes, jet fighters of the National Guard, 
police department aircraft, helicopters, military 
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and government-owned aircraft and dozens of corpo- 
rate aircraft. 

“We’ve got an extremely diversified operation here,” 
says Bemie. “Pan-Maryland handles everything from 
Cubs to F4D Navy jets— from Mites to B-52's. 

“Consequently, we handle the complete line of Shell 
Aviation Fuels, including SheU Turbine Fuels for jet 
planes and commercial turboprop airplanes. 

“Shell also provides us with a full line of AeroShell 
lubricants, fluids and greases to fit our customers’ 
needs. What's more, we get up-to-date technical advice 
from our Shell representative who’s always at our 
service.” 

When Bernie talks about the services Pan-Maryland 
gives its customers, he emphasizes that delays are 
almost nonexistent. All pilots have schedules to meet 
and what they want most of all is fast, efficient, 
on-schedule service. 

A “Customer’s Service Report” is mailed to every 
flier who stops at the field. It invites comments and 
criticism of service, workmanship and courtesy. Re- 
plies like “Best service I’ve ever gotten— anywhere,” 
“ExceUent in every way,” “Keep up the good work,” 
are received every week from all over the country. 

Bernie points out that their CAA Certified Repair 
Station is going to be finer than ever. A big new 
hangar will be completed soon and he plans a Class 4 
shop there, with service crews qualified to work on 
every type of plane. 

Other plans for the future include branching out 
into airline ramp service, setting up an aircraft sales 
department, building more hangars and boosting 
gallonage still further. 

“After aD,” says Bernie Fenwick, “the sky’s the 
limit with Shell. 






Bemic discu?f!es plan.s for future expansion 
with Coi. J. Colonoa, Airport Director. 


It pays to be a Shell Aviation Dealer 

— an</ the Shell office nearest you icilt be glad to show you ichy 
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INFRA-RED (S 
ULTRA-MODERN 



In 1?ie post-w3r years, the developireni ot 
Infra-red devices fiasalleined the dimen- 
sions of a iKlinological breakthioueh. In 
tnis period, lire Electronics and Guidance 
Division of Aerojet-General Corp, has be- 
come the nab'onal leader in the develop- 
ment and manufacture of infra-red 
equipment 



Aerojet offers qualified engineers and 
sclenlists unparalleled opportunities in 
every area of the guidance and propulsion 
field. 



Mathematicians 
Technical Editors 




Cubana Orders 707s 


his arrival and that all the occupants were 

Nearly all concerned said the evacuation 
MTts orderly artd that it wos carried out 
under competent direction and supervision 
of the crew members, using the forward 
loading door and emergency window esits 
4 A, -t-n. and S A, 

Ground luaris showed that the left wing 
tip of the aircraft made the initial contact 
with the ground and this was followed 
closely by the left engine nacelle and air- 
craft fuselage. Tire aircraft then slid on its 
belly in an upright position for 225 feet 
along a northeast heading. While sliding, 
the aircraft turned left around its vertical 
axis so that uheu it stopped the aircraft 
nas headed northwest. The final resHng 
place was located about 500 feet north of 
the centerline of Runway 7 measured from 
.1 point 200 fed west of the cast end of 
that runway. Air^rt elevation is 2,171 

Aircraft Domage 

The aircraft received unrepairable dam- 
age from the ground impacts and the subse- 
quent sliding forces. Tlic fuselage was nearly 
separated pamllcl to the fifth tow of pas 
seiiger seats. Elsewhere it was twisted and 
hucklcd. The empennage was rciativciy un- 
damaged. Both wings of the aircraft were 
huckled and the right wing was broken 
chordwise just outboard of its engine nacelle. 

The left engine was found turned out 
board 40 degrees by forces which bent and 
broke its engine mounts. Tlic right engine 
was torn out during initial forces and as 
the airoaft slid forward on the ground tills 
engine was roiled inward toward the fuse- 
lage. It then struck and penetrated the 
right side of the fuselage Boor. This unit 
was found legged in the cabin flooring just 
ahead of pas.scngcr scat No. 2. 

Tlic main and nose components of the 
landing gear were found fully retracted 
Tlic wing Raps were found in a slightly ex- 
tended position; however, numerous frac- 
tures in the hydraulic lines would have 
allowed the flaps to move from the posi 
tion which existed at the instant of im- 


The engines and propellers were removed 
from the accident scene and shipped under 
government seal to the company's main 
tenance facilities at Kansas City, There, 
under the direction of a Board engine 
specialist, the components were carefully 

The left engine was torn down to deter- 
mine the reason for its failure. All rocker 
box coven: were removed and the rocker 
arms checked for clearance. The No. 2 
cylinder exhaust salve rocker atm was found 
to have excessive clearance. Its push rod 
IS then removed and examined. The ball 




;mblv « 


the spacer between the push rod and the 
ball end was hrokcri into several pieces and 
completely displaced. Tlic end or the push 
rod was worn, with pieces broken awas'. 
The ball end socket was belled out and 
polished. 

Evidence indicated, therefore, that the 
push rod failure occurred where the hall 
end is press fitted to the push rod. Crew 
testimony, in addition to the physical evi- 
dence. fiilly siipporteil the push rod failure. 

New or reconditioned push rods arc in- 
stalled during engine overliaiil. Because the 
ball ends and rods are purchased separatclv, 
wliethcr new or reconditioned, the hail ends 
are press fitted to the tods as a TW.A over- 
iiaiil operation. 

Examination of both propellers and the 
right engine disclosed no evidence that 
thev were in other than good condition 
prior to impact. Evidence indicated this 
engine was capable of delivering its speci- 
fied power. Further, there was no fault 
with respect to the antidetonation injection 
(.ADIl .sistem. 

Companv maintenance records showed 
the aircraft and its components had been 
maintained according to companv pro- 
cedures. 

There was no record of any inflight 
push rod failure on TWhA Martin aircraft 
prior to the siibicct accident. 

The investigation of this accident in- 
cluded an_ examination and bench check 

svstem. Tlic parts were removed from the 
aircraft and the work was done, under 
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INFRA-RED 


1944. ..RESEARCH • 1957.. .MASS PRODUCTION 

For 14 years Aerojet-General has pioneered 
the research and development of infra-red devices. 
Wow, Aerojet and Aerojet alone has perfected 
the high-volume production of infra-red systems for; 

GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 



Electronics engineers-. -physicists... Aerojet invites you 
to pinpoint your own targets, “lock on" your own future... 
in the dynamic new field of infra-red. 


Write: Director of Scientific and Engineering Personnel, 
Box 296N, Azusa, Calif, or 
Box 1947N, Sacramento 


>, Calif. 




FIRST 


liX^SERVICE 


\ ELECTRONICS PACKAGE 

NOW IN FULL PRODUCTION 

The AN/ASQ-17 CNI package, developed 
and built by Packard Bell Electronics, marks 
the first successful integration of communica- 
is. navigation and identification in one 

C act unit. It has been accepted for service 
y the U.S. Navy in the Douglas A4D 
"Skyhawk” and the Chance-Vought F8U 
“Crusader." It has been in quantity produc- 
tion for several months. Hundreds are now 
in operation. 

ENGINEERING BEYONDTHE EXPECTED 

Mutual interference between IFF and UHF 
is normally inevitable, even when the units 
are encased separately and spaced several 
feet apart. In the AN/ASQ-17 these two units 
are packaged together, a fraction of an inch 
apart. Yet in official trials mutual interference 
leas not noticeable or measurable. This achieve- 
ment "beyond the expected” resulted from 
coordinated efforts of Douglas, Chance- 
Vought and Packard Bell Electronics 
engineers. 


PACKARD BELL ELECTRONICS 


Los Angeles 64, C 


I.. BRsdshen 2.2171 
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Buatcl supcn'isioii. at Kansas Citv. I'cst 
pioccdur&s ss'crc set up in odvince, using 
as n guide the manurocturcr's acceptance 
tests for each of the units. 

This inspection disclosed no significant 
discrepancies. From examination uf the 
components of the aircraft hydraulic sys 
teins it was determined that the hs'drauli- 
cully actuated mechanisms would operate 
os designed and as directed by cockpit eon. 
trol positioning. 

To-prnicet wing .ind flap structure, the 
wing Aap system of the Martin 4.0.4 in- 
corporates 3 wing flap unloading \ulve. ;\c- 
curding to test flight data published bv 
Trans World .\irimcs and distributed to its 
pdots, the unloading v.ilve will not permit 
a flap exten.sion hevond 1 1 degrees, 
throttles fully retarded, unless the airspeed 
of the aircraft is at 120 knots or less. As 
airspeed is decreased, the Rap extension i> 
progressive ntiHI full extension, 4? de- 
grees, is reached at or below 104 knots 
with throttles fully retarded. Tlie ap- 
proach 0.10 setting is 24 degrees. This 
•imount of extension can be obtained at 
120 knots by selecting the approach flap 
position. 

Flap System 

Iflicrcfoie. at this airspeed about 10 
degrees more flap extension could he ob- 
tained bv po.sitioning the cockpit flap 
control in the full flap detent than in the 
approach position. Examination of the vari- 
ous conipoiients of the flap system indi- 
cated the svstem of N 40-404 would op- 
erate. prior to impact, according to the data 
dcscrilicd. 

Captain dcF.ihry and First Officer Rapat- 
toni testified that the malfunctioning of 
the left engine began shortlv after takeoff 
when the flight was climbing over the 
northern perimeter of Las Vegas. ITic en- 
gine difficulty was in the form of an ap- 
preciable power loss, backfiring, and en- 
gine roughness, .\ttenipts to correct the 
trouble were nnsuceessfiil and when heavy 
and visible vibration began, Captain 
dePabry. fearing fur the safety of the flight, 
feathered the left propeller taking that 
engine out of operation. 

The fsiathering w-as promut and the pro 
pcllcr rotation stopped. The crew- estah* 
lislied single-engine operation, notified the 
McCarran tower of the emergenev, and 
turned toward the airport. Hie pilots stated 
the flight entered the traffic oatlem on a 
left base leg and made a long final aoproaeb 
to nmwav The landing gear was lowered 
and approach flaps were extended during 
the final approach .Airspeed was 120-124 
knots. 

W'ith restwet to the rnnwav, the pilots 
stated the alignment, position, and altitude 
of the aircraft seemed good. 

Captain dcFabrx- said that power was re- 
driced on the right engine and that the 
flight crossed the threshold at a normal 
height, or slightly above, .At this time the 
irrspced indicator showed 114120 knots. 
The captain testified that this airspeed was 
excessive and that 05-100 knots wniild he 
norm.al at the threshold. He added that at 
this time he had not called for full flaps 
because he thought they would not extend 
appreciable beyond the approach position 
until the airspeed load routed to about 
105 knots. 

Tlic captain said, however, that when 



r New Cornelius Pressurization 


Pump provides dry air 
free of oil and carbon dust for;- 



The unique, eliophragm type construction of the Cornelius 

Model 283 Series Pressurlzotion Pump Kit offers severol highly 
desiroble odvontoges not found in other type pumps, 

Pull output is assured throughout the long life of this unit 
because there ore no pistons to wear. It delivers dry air, 
free of oil and carbon dust. 

Write for detolled infermaiien obout this new pressurizelton kit. 
Request Product Deto Sheet Number 13. 

COMPANY 

SSO aeih Av4nue N.E, Miflnflepelis 21, Mienasota 

II Pioneers In the devefopmenr of Pneumofic Systems for Aircraft. 
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*36,467,197 LIFT 


Tliat little Swiss watch makes American aviation 
exports climb like homesick angels! 

Last year alone, it helped the air-minded Swiss 
to buy and have on order 336.467,197 worth of 
short-, medium- and long-range aircraft, the latest 
jets not yet off tlie production line, aircraft and 
engine parts. 

How does the Swiss watch do it ? Like this : The 
Swiss buy American goods with tile proceeds of 
what they sell o\er here. About half their sales 
are the products of their three-hundred-year-old 
watcli industiy. And the Swiss pay as good cus- 
tomers do . . . in cash! It’s all trade. No aid. 

As a matter of fact, Switzerland is America's 
best cash customer in Europe. A customer who 
has spent in America every dollar she has eai'oed 
in America since 1946— phis 50% more! American 
business has gained a fat, favorable trade balance 
of 3.500,000,000! 

The present voliune of trade between Switzer- 
land and America took off with the reciprocal trade 
agreements of 1936 between our two democracies. 
It would be a pity for both of us if we couldn’t 
keep it up. 


In 1954, America hiked the tariff on jeweled-lever 
Swiss watch imports by a huge 50%. Since then, 
further restrictions are being considered. And they 
could price the Swiss watch right off the wrists of 
Americans! 

But the reciprocal trade between Swiss and 
Americans has gone on for a long tune. It was 
brought about by men of good will and good busi- 
ness. Surely, today’s men of good will and good 
Inusiness will want to prevent a forced landing now. 

Published in recognition of the 
lObth anniversary of The Treaty of Friendship 
and Commerce pledged between the people 
of America and the people of Switzerland 

THE WATCHMAKERS OF SWITZERLAND 




BUCKETS 

and 

BLADES 
for AGT 

We design and build: 

• Forge Dies 

• Trimming Dies 

• Investment Molds 

We machine to 


> Investment Castings 

> Centrifugal Compressor 

Wheels 


erm-electric 


r METERS CO., INC. 
Ithaca, New York 


('iisr Officer Rapaltuiii asked if lie naiiteil 
full flaps he answered in the affiimafive. 
I'irst Officer Rapjltoiii imniediatelv posi- 


ovcrlooked them the first officer stated. 
"Well, he was prctt>- busy and that was 
the rason for my statement, I wanted to 
be sure, t thought if he didn’t know it 
that I would call it to his attention." lie 
said that full flaps were normally extended 
prior to the threshold. 

Porpoising 

The pilots stated the aircraft did not seem 
to decelerate and accordin| to most eye- 
nitnesses it Boated down the runway a few 
feet aboi-c it. .\ceording to tire marks 
found on the b.-fO? foot runway, the in- 
itial touchdown occurred 2.749 feet be- 
\oiicl the approach end. Captain dcKabrs- 
said this touchdown was the result of an 
attempt to force the aircraft on but that 
it honneed back into the air. He ag.iin at- 
tempted to force the aircr.ift on the ninway 
but again it bounced offi, .\nother attempt 
followed. Several eyewitnesses described 
the scries of bounces as the porpoisi 

Captain derahrv sa ’ * '* 

hoiince the aircratt was sriii airoome ana 
its airspeed was 100-101 knots. ,\t this 
point he was firmly convinced th.it he 
should go around .and believed the aircraft 
could do it. He called for takeoff power on 
fhe operating engine and up gear, lie 
noted the first officer’s prompt compliance. 
Raps were retracted to the takeolT position. 


Hirj/i'Spo» (/ Low-Co>t 


5utrnce Condifioning 


oi Aircraft Paiti . 



El ess ituesses positioned close to the run- 
way were unable to estimate accurately the 
distance consumed by the flight during the 
series of bounces. Most were occupied 
wateliing the airc-raft itself rather than thii 
specific detail. Most said thev were ex 
trcmcly concerned for the safety of the 
flight because of the obviously excessive 
speed. These witnesses, who were aeronan 
tically qualified, stated it was apparent that 
the pilot was attempting to put the air 
craft on the rnmva;- hut was unsuccessful 
\\'itne.sses said that when power was ap 
jilicd the s ' — ‘‘ — ■' 




Tile pilots said that as the Raps raised 
the aircraft settled and airspeed decreased. 
'The aircraft then iinniediafelv vc-cted to the 


ind convinced ground cou- 
nt, C.rplain dcFahry pulled 


off the power of the operating engine and 
partially Ics-cled the airplane Ixfore it 
struck the ground. 

Captain dcFahry testified that at the 
time lie decided to discontinue the landing 




the ^ 

convinced the performance of the Martin 
4-0-4 on single-engine would enable him tn 
do so. He stated he believed that such 
go-acniind w-as possible provided the air- 
speed of the aircraft was appreciably above 
minimum control speed. He stated tliat the 
airspeed, w-hen he initiated the go-around. 
was 100-105 knots and the minimum con- 
trol speed of the aircraft in the existine 
configuration was 9! knots. 

Tlie captain firrtlier staled that his im 
pression w-as obv iously in error because as 
the flaps rctracfi 
the nose to prev-c 
and airspeed vvi 
that continued flight became imposstTrle. 
TWA Training 

Tlie captain was questioned about his 
training with respect to the Martin 404 
single-engine perfomtance capabilities. He 
said that prior to the accident his training 
included familkiriication with v-arious single- 
engine situations; however, this training did 
not stress singlcenginc balked landing or 
goaroimd vv-itii various aircraft confignra- 

Captain deFabrv' added that subsequent 
to the accident he had received a refresher 
training eoiitsc which included the Marlin 
4-0-4 single-engine performance capability 
in the balked landing situation. The cap 
tain indicated that from this lie Ic-amed 
that the performance he had expected at 
the time of the accident vv-as beyond the 
perfomiance capabilitv of the aircraft. 

Training personnel at K.ansas Citv. the 
principal training center for Trans M'oild 
.Milines, stated that flight tests simulating 
the configuration of the \fartin 4-0-4 in the 
accident showed it was ncccs,sarv to sacrifice 
about 500 feet of altitude while retracting 
the flaps to the takeoff position. 'Thev 
stated that on single-engine the flap re 
traction is necessary in order to allow the 
aircraft to aecelemtc. If was stated that 
follnvving'the accident a demonstration of 
this loss of altitude was givetr to kev opera 
tions pilot pcmnnel for dissemination to 

added la the eompanv- training program. 
th.1t when full flaps are extended at an 
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give you 
up to 

1000 scfm 
at only 
1.87 lbs.! 


SFECIFICttlONS 
lalet Pressure-3000 psi 
Rated f low-Up to 75 Ibs/onn. (1000 SCFMI 
Outlet Pressure— As required— 200 to 2800 psi 
Relief Pressure-1 15% of Outlet Pressure 
Masimum leakage- 3 c.c./inin standard air 
Ports-Viinch lube sice 

Temperature Range 65’ lo 180= F 

Overall Dimensions -6.85 s 3.5 s3.4 inches 
Weighl-1.87 lbs. 
Endurance tested for 100,000 cycles. Integral 
bleed-down feature releases outlet pressure 
when inlet pressure is removed. 
Weston Reducers feature close control of outlet 
pressure over a wide range of inlet pressures 
and outlet flows. Performance exceeds the 
requirements of specilication MIL-R-8S72A (Aer.l. 

Designs are presently available with flow 
capacities up to 2000 SCFM! We invite your 
solicitetion with reference to specific application. 










Aeroquip 666 Hose of TEFLON* 
in Use Where Performance Counts 



^Aeroquip 


ROQUIP CORPORATION 


P (CANADA) LTD., 


, JACKSON, MICHIGAN 




KOHLER 

Aircraft 

Industrial 

Automotive 


THE 

•REDSTONE . 





Corporation, uses Kohler check ^ 

valve K-1359. This 3000 PSI soft y 

seat type valve can be supplied -/ 

with any type of connection. The ' 

"0” ring, held in ^ 


Our engineers develop valves 
and fittings to specifications for 
volume production. Write for 
information. 


Kohler Co.. Kohler. Wiiconsin. Establithed 1873 

KOHLER OF KOHLER 

PLUMBING FIXTURES • HEATING EQUIPMENT • ElECTRIC PLANTS • AIR-COOLED ENGINES • PRECISION CONTROIS 


AVIATION WEEK, 


5, 1957 







AT CESSMTA. A MAN’S WORTH 
IS MEASX7RED BY ACHIEVEMENT 


Creative opportunities and engineering 
challenges are unrestricted at Cessna . . . 
and your accomplishments will not go 
unrewarded! 

Cessna is an organization OF engineers . . . 
directed BY engineers . . - FOR engineering 
progress in aviation- As such, potentials for 
youT career development, achievement and 
security are excellent. 

If you are interested in becoming an active 
part of a company whose planned expansion 
is based on an equitable balance between 
commercial and military aircraft projects 
—Join Cessna and Grow with Cessna! 


Assignments available for: • Stress Ana- 
lysts • Aircraft Designers • Propulsion 
Specialists • Aerodynamicist * Flight Test 
Analyst » Flutter & Vibration Specialist 
•Acoustical Engineers • Jet Engine Test 
Engineer • Power Plant Installation (Jet 
and Reciprocating) . Contact Professional 
Placement Supervisor, Department AW, 


Cessna 


CBSSNA AIRCRAFT COMPANY 


BSOO EAST PAWNEE 


CHITA, KANSAS 


VVJS positioned on tlic final approacli for 
landing on ttiinwav 7, 

Captain dcrabiy itatod Ilint on the final 
approach the airspeed about 12U knots. 
It IS not nnnsiial to maintain j higher than 
iiuima] approach &pccd under such cimdi. 
lions. Hoi\*es*cr, this speed must ho dissi- 
pated at 3 point when the landing is as- 
sured and in time to preclude os'cishuatiiig- 
The Board bclicscs Captain dei’'abrs did 
not properly judge this position, ,\s a 
result ho continued with ewessivc speed 
beyond a reasonable position for a safe 
landing. Contributing to his misjudgment 
Captain dcFabrs* ertoneouslv believed that 
with I151’0 knots he could not gel addi- 
tional fl.ips beyond the approach cxieusioii. 

\llhough (inly about 10 degiec.s more 
extension could has-c been obtained, this 
difference and its cumiibtisc effect may 
well have been the difference between the 
os'ershoot and -a safe landing, Notwith- 
standing the testimony of Coptain dcFabty 
to the contrarx', the Board docs not dis- 
snimt the possibilitv that he forgot to call 
for the full flap position until First Officer 
Bapalloni reminded him. 

Following a scries of .attempts to force 
the aircraft on the runway. Captain dcFiihry 
believed he would be iinahle to slop the 
aircraft in the rcm.aining rnmsav and de- 
cided to go around. Because the distance 
consumed during the bounces is unknown, 
the Ro.ird is nn.abic to determine whether 
or not the aircraft could have been stopped 
and considers such a finding speculative. 

When Captain dcFabry decided to go 
around he believed the pcrforsnance of the 
Martin d-0.4 on singlc-cngine would enable 
him to do so. He thought that Ifl 1 ? knots 
above the minimum contrnl airspeed was 
sufficient althmigli the aircraft was on nne 
engine, it was in a decelerating condition, 
and the landing gear and approximatelv -49 
degrees of fl.ips ss-erc cMended. -\ll of these 
conditions existed with no altitude to 
sacrifice. Based on these factors, the Board 
is of the opinion that the captain’s belief 
was unreasonahlc. 

The Board concludes that the training 
program of the cninpanv with respect to the 
single-engine balked landing situation w.as 
iindeuiiafc prior to the accident. Tin’s svas 
reflected in the captain’s decision and the 
Hoard believes this was in a substantial de- 
gree responsible for the decision. It is Felt 
that the tvpc of situation wdiich confronted 
Captain dcFahry should have been foreseen 
by the companv and flic performance 
caphflih'cs of the aircraft in such a situa- 
tion fiillv cosered as a training siibieet. 

The importance of training in this po 
tential accident cause area is reflected hv 
the Board's air carrier statistical dat.i. Tliis 
shows there have been nine accidents since 
1046 involving an engine out or engine 
malfunction during which the pilot at- 
tempted to go around after an overshoot. 
Tha data also reflects 80 accidents during 
the same period in svhich overshoot was a 
principal causal factor. 

Tlic modifications and additions to the 
training program snhsectuent to the acci- 
dent appear to be adequate corrections to 
the prci'ioiisly inadcc|iiatc sitnah'on. 

FINDINGS 

On the basis of all available evidence the 
Board finds lhati 

1. Tlic companv, the aircraft, and the 


flight crew were currently certiflc-ated, 

2. The flight was properly dispatched 
from Las Vc^ where dear weather and 
c.ilni wind conditions cxistixl. 

fl. The prior sc-gments of the flight, the 
prclakcoff cheeks, and the takeoff at Las 
Vegas were normal. 

4. Shortly after takeoff the left engine 
No. 2 cylinder CNhaust valve push rod 
failed causing laickfiriiig, loss of power, 
and engine rou|hnc5S: these conditions 
necessitated taking the engine out of opera- 
tion bv feathering its propeller. 

9. Emergency single-engine operation 
was cst.ahlislicd. the McCarran tower was 
notified, and the flight returned to the air 
port to land, 

6. The base leg and Final approach to 


Runway 7 W'cre normal with respect to align- 
ment, position, and altitude. 

7. The flight CTOSsed the threshold with 
excessive airspeed and floated 2,749 feet 
before touching the railway. 

8- A series of bounces occurred as un- 
successful attempts were made by Captain 
dcKabiy to force the aircraft on tlic ninwav. 

9. Belic-s'ing the aircraft could success- 
fully go around at the .speed and iii the 
configiitalion which cxistcxl the captain 

10. Prior to the accident company pilnt 
training with respect to single-engine per 
fiinnance of the ^lartin 4-0-4 in the balked 
landing situation was inadec|iiale. 

11. Examiniltion showed there was no 
malfunction of the right engine, landing 
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HeAT/NG^YSTBM^ 


FOR MILITARY APPLICATIONS 

Hunter heating systems are used for a wide variety of military applica- 
tions. They are standard heating and winterization equipment for many 
^pes of mobile shelters, military engines, generator sets, etc. and are 
designed to conform to military multi-fuel requirements. 


> HUNTER SPACE HEATERS 

^ for mobile or portable milltery shelters, for 

[ ' radio, radar and guided missile control and 

maintenance installations. 


HUNTER ENGINE HEATERS 

for starting internal combustion engines at sub- 
zero temperatures, for trucks, generator sets, 
air compressors, etc. 

HUNTER SPX TORCHES 

for a wide range of applications at sub-zero temper- 
atures. An unpowered open flame burner capable of 
being lighted with a match and operated on conven- 

Capacity range-from 15,000 to 200,000 BTU. 

Write for Folder FB-N1S6 "Hunter Derelopment and Production Facilities" 




hunter; 


Hl-G 

i TRANSDUCERS H 

20-G to 2000 CYCLES 
Potentiomefer outputs 
linear with pressure 

In limited production; 

5 PSIA 4 PSID 

15 PSIA 10 PSID 

30 PSIA 25 PSID y 


Resolution 0.8%, ^ 

overall accuracy 1.5% 




gear and flap hydraulic systems, or tlic 
ADI system. 

The Board determines that the probaUc 
cause of this accident was that during an 
emergency situation the captain failed to 
reduce speed during the latter portion of a 
single-en|ine approach; this excessive speed 
resulted m an overshoot and an attempted 
go-around which was bevond the perform- 
ance capability of the aircraft under exist- 
ing conditions. 

By the CivQ Aeronautics Board; 

James R. Durfec 
Chan Gumev 
Harmai D. Denny 
G, Joseph Mrnetti 

(Member Louis J, Hector did not take 
part in the adoption of this report.) 

SUPPLEMENTAL DATA 

The Cw-n Aeronautics Board was notified 
of this accident at approximately 1600, 
Nos’ember 15. 1056. An investiption was 
immediately initiated in accordance with 
the provisions of Section 702 (a) (2) of the 
Ch-n Aeronautics Act of 1938, as amended. 
Depositions were taken at Las Vegas. 
Nevada, on January 17. 195": Santa Monica. 
California, on January 21. 1957; and Kansas 
City. Missouri, on Janiwry 23, 1957. 

Trans World Airlines. Inc., a Delaware 
corporation, is a scheduled sir carrier with 
-• • ■ - • i City, Misso • 


cntly cffeci 




of public cons’cniencc and n 
bv the Civil Aeronautics Board ai 

operating certificate issued by the 


Cml 


i Adml 




certificates authorize the ca 
hv afr persons, property, 
various routes, meluding the route involved. 

Captain Arthur G. dcFabry, age 40, held 
a cnrrently effectir-e airman certificate with 
airline transport rating and an appropriate 
laring for the Martin 4-0-4. Captain deFabry 
was cmplmcd hv TWA .April 20. 1945. He 
had a total of'9.431;54 flying hours, of 
which 639 were in the tvpe equipment in- 
vob-cd. His last physical examinah'on was 
on September 24. 1956. His last Marlin 
landing renewal check was on October 16, 

First Officer James P. Rapattoni, age 33. 
held a currently effective airman certificate 
with commercial rating. He was cmploscd 
by TW'.A on May 26. 1947. He had a total 
of 9,926:40 flving hours, of which 105:32 
were in the type equipment involved. His 
last phs’.sical examination was on October 
30, 1956. His last Martin landing renewal 
check was on October 5. 1956. 

Hostess Anne Zeman was cmplosed bv 
the company August 23, 1956. Shc 'gradii 
ated from hostess training on September 25. 
1956. Her last actual eme^enes- esaciiation 
practice was on September 21, 1956. 

N 40404, a hfartin 4-04. manufacturer’s 
serial number 14104. was manufactured in 
1951. It bad a total of 10.451:55 hours, 
of which 1.087:02 had been since last base 
mcrhaiil. It bad accumulated 76:24 hours 
since Its last No. 8 inspectior 




check 


was accomplished November 15, 1956, : 
Kansas City. Missouri. 

The aircraft was eoiiipped with Pratt and 
Whitney R2SOOCB-16 engines and Hamil- 
ton Standard propellers, model 43E60-9. 
The aircraft was currently certificated by the 
Civil Aeronautics .Administration. 


ISO 
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PILOTS! 


wd^qOti/b|(l(UU|M... 


{/UKiU^iuuleqieiue/ 




' Over 6,500 Airports listed by State 

• Principol Airports locoted on Stole Mops 

• Airport Chort locotioiit Given 

* Runway lengths; Surfore; Directions; Condition 

* Approach Obstructions 

* lighting; Field Markings 

' Control Tower Frequencies 

• Omni, low Frequency, Homing, etc. Frequencies 

* Ground Transportation Services 

* Restaurant and Recreotionol Focilities 

• Recommended Motels/Hotels, Rotes, etc. 

• Fuel, Maintenance, Storage Services 

* Weather Station Phone Numbers 

■ CAA Information Station Phone Numbers 

■ U.S. and Foreign Entry, Exit Requirements 

• ADIZ Map 

« Equipment llluslrotions; Buying Specificotions 


► 



GET AVIATION'S MOST USEFUL 
CROSS-COUNTRY FLVING GUIDE. 
LAST YEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY "SELL 
OUT”. MAIL COUPON NOW! 







The shape of things to come... and go 


The airline terminal of the future— tailored to the de- 
sires and requests expressed by air travelers over the 
years— is already underuray. 

Oval-shaped, glass-encased . - . with an iimbrella-like 
roof, the structure is a complete and exciting departure 
from the ordinary concept of airline terminals. Its de- 
but: 1938 at .Mew York International Airport. Its 
builder; Pan American World Airways. 

H.iilcd by the Port of New Y’ork Authority as “an in- 
genious approach to the problem of air terminal design.” 


it will accommodate cars and taxis at the rate of 1800 
an hour and enable passengers to go from arriving vehi- 
clc.s to wailing planes uitluiut ever being exposed to 
the sveathcr. Its cantilesered roof, four ocre.f in area. 
will extend out 110 feet ox’er the aircraft parking space, 
allowing the planes to come to the passengers. 

Clippers* «'ill load from a raised gangway extending 
from the terminal’s second-flot)r pas-senger lounge to 
the plane’s cabin lounge. The terminal will be able to 
handle a 1 60-passcnger )ct Clipper eucry 15 miniiles. 


Curtains of .air will repl.ice licavw doors. Produced by 
a mechanism which will blow air down fiom above 
and Slick it through a grating in the floor, these ”air 
curtains” will eiimiiiatc the job of pushing through 
heavy doors with luggage, while keeping the building 
completely weatherproof. 

Long w alks to check-iii counters w ill be elimiiniled. 
too. All cniintcrs w ill be within forty feet of the terminal 
eiitr.mce and there w ill he 48 of thewe cnunlers to kci-p 


These are only some of the wonderful and refreshing 
changes that someday will be found in all tenninal.s. 
Por tlie s^ed of jet flying will necessitate grouiid fucili- 

toshow the way, .jr-i. ii.h., m,. u. ». ra. us. 


/vrvTE Fttc::A.i\r 





NEEDED IMMEDIATELY 

PDWEH PL/lIVT 
IIVST/lLl/lTIDIV EIVGIIVEEH 

Witl be handling complex problems in the installation 
of aircraft power plants in our Business Transport 
Division. Must have ability to direct and supervise 
related projects. 5 to 10 years experience required. 

PDWEB PL/li\IT TEST EIVGIIVEER 

Will conduct the power plant testing program in our 
Business Transport Division. 3 to 5 years experience 
required. 

AEOUSTICS EIVGIIVEEH 

Master’s degree or equivalent in technical experience. 
U. S. citizen preferred. Will be conducting research on 
noise problems, measuring techniques for sound reduc- 
tion. Will direct and be responsible for entire acoustical 
program. 

AEHDDYIVAMIEIST 

Needs 3-5 years experience in drag estimation, stability 
and control, and performance calculations for transport 
aircraft. EXCELLENT OPPORTUNITY FOR AD- 
VANCEMENT. Need someone interested in building 
transports with superior aerodynamic design. 

THEHMODYMMIEIST 

Needs 3-5 years experience in induction system design, 
aircraft air conditioning and pressurization, and in- 
ternal aerodynamics. Ready to take responsibility for 
first piston-engine transport with auxiliary gas turbine 
air conditioning and pressurization system. 

EESSNA 

Send resume to Technical Placement Supervisor, 

Dept. AW, Cessna Aircraft Company, 

5800 East Pawnee Road, Wichita, Kansas 



Sdeoct u)d Tcchiiologr are becoming, 
increasingly complex. So abo are the 
loludons to the uvanced eagineeriog 
problems which AXhlA is called imn 
to resolve, such as developmesml as- 
pects of the Inertial Guidance System 
lor ICBM Tiran and the Fire Coniiol 
System for B.J2 rail defense. 


To make sure that each project receives 
expen guidance at every phase — re- 
search, design, development— AKMA 
entrusts each engineering contract to 
a group of engineers known as a 


Composed of key personnel drawn 
from the major deportments of the 
Engineering Division, a Project Team 
must see its project through, from 
conception to completion. Etch engi- 
neer tepreteots his depattmenc and 
catties equal responsibility for the suc- 
cess of the opetatTotu 


To the Individual Engineer, the 
value of the system is immeasurable. 
He gains an overall view of company 
operaiions, diversifies his professional 
knowledge and acquires a specialist's 



Current openings are at all levels and 
in various phasu of design, develop- 

operations. 


Please forward your confidential re- 
sume to Robert Burchell, No r^t- 


Technical Personnel Dept. A-674 


DIVISION OF AMERICAN 
BOSCH ARMA CORPORATION 

RMseveil Field, Gsrden City.Loni Island, N, Y. 
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Towers oi strength 
for America's defense 



~ Another challenge, another oppo/funify 
for Goodyeor engineers 


Wherever the American flag flies, you’ll find radar 
slruclurcs like these— on 21-hour alert— ready to warn 
of an enemy's approacii ljy air or sea. 

Built by Goodyear Aircraft for the industry’s leaders, 
radar structures require the utmost in engineering skill 
and training. They require a specialized knowledge as 
rare as it is vital. And they’re typical of the opportuni- 
ties that fire the imagination of our engineers at 
Goodyear Aircraft. 

Here you’ll find exciting challenges in airship design, 
electronics, missile components, metals engineering, 
radomes— the list is broad, the possibilities for achieve- 
ment almost limitless, 

At your disposal are the most modern engineering and 
research laboratories, including a large computer labo- 
ratory. And, needless to add, an environment in which 
individual expression can flourish, and ideas take wing. 
Our continued growthanddiversificationhave required 
expansion of our engineering staffs in all specialties 
at both Akron, Ohio, and Litchfield Park, Arizona, If 
you have faith in your ideas and in your ability to 
make tliem work, a rewarding career can be yours at 
Goodyear Aircraft. 

Salaries and benefits are, of course, liberal. And if 
you wish to continue your academic studies, company- 
paid tuition courses leading to advanced degrees are 
available at nearby colleges. 

For further information on your career opportunities 
alGoodyear Aircraft, write; Mr. C.G. Jones, Personnel 
Dept. .Goodyear Aircraft Corporation, Akron 15, Ohio. 

Theyto doing h/^fh/n^s at 

GOOq^EAR/ \ 
AIRCRAFTi ^ 
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eal, profitable use. 

All Idaos are but a retu 
hos gene before end me 


BURROUGHS RESEARCH CENTER NEEDS ENGINEERS 

u. all things 
ARE BORN 
THE MIND 


\OF MAN 

\. . . it is the responsibility 
^ of the engineer to develop 
t/iese f/ioug/tfs for procfi- 


from tiiose qualified as 
• EtECTRICAL ENGINEERS 

> ELECTROMECHANICAL ENGINEERS 

> PHYSICISTS e MATHEMATICIANS 

> MECHANICAL DESIGN ENGINEERS 

> MECHANICAL ENGINEERS 


For Tfie 

Professional Engineer . . . 


A FUTURE IN JET ENGINES 
AT GENERAL ELECTRIC 
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ENGINEERS ^ 



.VIONICS- MISSILE GUIDANCE 
-JET ENGINE FUEL CONTROLS -COMPUTERS 
- COMMUNICATION EQUIPMENT- CIVIL DEFENSE 
AVIATION-AUTOMOTIVE ELECTRONIC PRODUCTS 
all offer you peraonally.opportunitics tbat demanii 
iDTesHgation. To arrange personal, confidential 
interview in your territory, write today to 
Mr. Cecil E, Sundeen 
Supervisor of Technical Employment 

AC THE ELECTRONICS DIVISION 

General Motors Corporation 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS; EE's, ME's— PHYSICISTS 

GENERAL ELECTRIC 

FORMS 


NEW MISSILE GUIDANCE 
SYSTEMS SUB DEPARTMENT 



the Professional Challenge 
you’ve been looking for. 


The complete range oi electronic technique is required in miesile 
guidance. Unlimited variety can be yours to choose from . . . 

Systems Analysis • Systems Evaluation • Systems and Com- 
ponent Reliability • Human Engineering • Test Operations • 
Design and development ol groundbased and airborne Antennas 
• Microwave and RF Components • Digital and transistoriza- 
tion techniques • Transmitters • Receivers • Servos, 


r ^ 

I Aeronautical | 

I Engineers | 

I AIRCRAFT NUCLEAR j 
I PROPULSION I 

1 J 

I 






Tell us about your training, experience, job objectives. Expense 
paid plant interviews including prepaid air transportation (if 


General Reiiuiremeiiis: U.S. Citizenship. One to live years’ ex- 
perience. EE, ME, Physics, Math degree. A desire for tech- 
nically demanding and stimulating work. 


WEST AND MIDWEST 



TFrtte m complete eonfidenee tai 
Mk. GEOtCE B. CAllENOEk, DEPT. 62E 

HEAVY MIUTARY ELECTRONIC EQUIPMENT DEPARTMENT 

GENERAL^ELECTRIC 

COUtIT STREET. SYRACUSE, NEW YORK 
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SPECIAL MESSAGE TO 
DESIGN AND STRESS ENGINEERS 


WESTERN UNION 

TELEGRAM 


l> yrANDARDTTMe ■( 


i<STANOAKDTIME >l po 


OAUO 


0 SDA225 SDZ2 NL PD=FAX CHULA VISTA CALIF= 

DESIGN AND STRESS ENG1NEERS= 

ROHRTS QUARTER-BILLION BACKLOG INCLUDES 45 0/0 LONG- 
RANGE COMMERCIAL WORKo THIS MEANS UNUSUAL JOB 
SECURiTYo OUR POLICY IS TO PROMOTE FROM WlTHINo 
ROHR ENGINEERING SALARIES AND BENEFITS AMONG BEST IN 
INDUSTRYo URGENT OPENINGS FOR EXPERIENCED AIRCRAFT 
DESIGN AND STRESS ENGINEERS IN CURRENT DEPARTMENT 
EXPANSIONo SEND RESUME* WILL RESPOND AT 0NCE= 
iJo L* H0BEL= 


ROHR IS BUILDING MORE AND MORE MAJOR COMPONENTS FOR 
AMERICA'S LEADING COMMERCIAL AND MILITARY PLANES 


Address J. L. Hebei, Industrial Reletiei 


r Aircraft Carp., Chulo Vista, California, Dept. 43 



CHULA VISTA AND RIVERSIDE, CALIFORNIA 








EIIIE1IIE1 




Freedom Is doing what you like. Some engineers like best to 
•ir wits and skill against difficult technical problems. 

This characteristic (or idiosyncrasy) of liking complicated technical 
problems will be one of the chief qualifications of the engineer we need. 

He will be required to study the multitude of interactions possible 
among advanced aircraft, missiles, and electronic devices with each 
other and with human elements in the nation's most enlenslve 
man-machine-computer system. 


THE ELEMENT OF FREEDOM 
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You’ll work with the 

LATEST EQUIPMENT 


E 1= Lo Y E! T 

EEe,OSE>BCTXJS 


and the most experienced 
personnel in the industry 



at any one of these 
STIMULATING JOBS 


Men needed; Aeronautical engineers and aerodynamicists at all levels 
of experience. Basic ability and interest in research work ate usually 
mote important than experience in any specific field. 

Type of work: Principally applied research, with complementary 
activity in both basic research and development. Current C.A.L. projeas 
.deal with almost every area of research related to modern and future 
flight including: aerodynamics, gasdynamics, propulsion, full scale 
flight research with variable stability aircraft, and wind tunnel research 
from subsonic to hypersonic. Still other CA.L. projeas include the 
study of aeroelastic phenomena, advanced missile and aircraft design, 
and air traffic control studies. 

Description of Organization: C.A.L. is a not-for-profit corporation 
wholly owned by Cornell University. It is financially self-supporting, 
and operated for the purpose of advancing and enlarging scientific and 
engineering knowledge. Toward this end, the value of research com- 
pleted last year rose to 14 million dollars, the 7th consecutive annual 
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CLASSIFIED 


Searchlight Section 



on display in St. Louis 

DC-3 Aircraft 

2f seals ^ 1830-9! = all mods 



Custom 18- 

lUND AVIATION (CANADA) LTD 


■igSssiiib 

Airline DC3- 
Low Time C47s- 

M.lal wTc^— 24 voll-Sup« pl«h-i«- 
mson . °cu4l. S12S.0D0.a0. 

““•HiTS:"’ 


, 



Remmert- Werner 






SEARCHLIGHT SECTION 



HKt*UKS tBor yn.l: Aiftfrrjt lo efflee no 


POSirlON VACANT 


POSITIONS W 


EBSlnetrlng T 








“SEARCHLIGHT” 


Opportunity Adverlising 


— 10 help you get wbbt yoi 
longer need. 


Take Advantage Of It 

For Every ffusrnesj ITenl 

“Think Searchucht First" 


One of the world’s 
largest inventories of 

DOUGLAS 

DC-3 & DC-4 PARTS 
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CESSNA ■ aVsCr'aFt' c'bHPAN?: 

csVsSv 

chance’ ^UGHT ' pH^FT,'^^ I2E. 

eolnve 



CONNECTICUT HARcTRUBBc'N‘'cOHFANr 

l'lliN''oF SENEIIAL DYNAMICS 


’^"conpoRATiolf" 
COBNYdlo's 'cOMPAilY'l’TIlk. 

cA'rr'-'-'J'-'-’-'-'- 


oATSS-A^W'oTTNe'l^fNi; 

DAYSTMM'^INSTBuii’EN/ 


In WmCHT AEBO- 


DIV. OF DAVSTROM, 


DA«-SoM%ACli^'c"Dr5lsfb^^^ 0AY8TR0M, ^ 

cArEBPrjihyuBTwjB^^ ij 

tlMT?c'r^pTluT COR^bIViOn of AMERICA S7 
EL‘E^R^DATA''D'fmi'M COR. 

EX. ccLiTi'‘g3SfAt,Vio I . L !.! IS 

foo^”sR»rHcS*'flEAR™'it 'Machine ^com .^^^ 

FuiroNVr*HM^ I, 

eAW^I^CORRirRlSiON— Al^ 

OINeRArj^C^Rl?CO'ilMN^^ DIVISION 91 

J^ro^piiv ,'ZZ^Z 

CD'o'iTETi’%VH''X^OB§E?'«yi‘iflN{’riNC.. 1 
aR*ETN"s5JirrT?irg6R'r m 

H/imECL'TRflPEl!LIEll.''lHC IIM 

N0\rcrcK'Bi?lfEV6^'SSi.aNY ISO 

HuWErJrN'uF%Iu*RI?r^’l?0'MPANY ISO 

iciioTi? 


)ohns”hoK^n8 Sniv'e^^^^^ operations 

.A'IK"?R^?rcj&oW 

XEArStT^COMPANy! INC™.T*"'.'.?!f; BS 

KELEEYTrAYVsCOMPAN^U^'^ “ 
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cEVcTro»A’?i'iir;iS^'srv.^?. « c«- 
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AN INVITATION 
TO JOIN ORO 

Pioneer in 

Operations Research 




■■ a signilicani aid lo decislon-mak- 
Hig. It employs the services of 
mathematicians, physicists, econo- 
mists, engineers, political scientists, 
psychoiogists, and others working 
on teams to synthesise all phases of 
a problem. 

At ORO. a civilian and non- 
governmental organization, you 
will become one of a team assigned 
to vital military problems in the 
area of tactics, strategy, logistics, 
weapons systems analysis and 
communications. 

No other Operations Research 
organization has the broad expe- 
rience of ORO. Founded in l94Sby 
Dr. Ellis A. Jolinson, pioneer of 
U. S, Opsearch, ORO's research 
findings have influenced decision- 
making on the highest militaiy 


Our computer laboratory is 
equipped with the II03-A Univac, 
lhc"Cadillac”of computers. Encom- 
passing 1200 sq, ft., it is leased at a 
cost of $40,000 per month. ORO's 
professional atmosphere encourages 
those with initiative and imagina- 
tion to broaden their scientific 
capabilities. For example, staff 
members are taught to "program" 
their own material for the Univac 
computer so that they can use its 
services at any lime they so desire. 


ORO starting salaries arc com- 
petitive with those of industry and 
other private research organiza- 
tions, Promotions are bused solely 
on merit. The “fringe" benefits 
offered are ahead of those given 
by many companies. 

The cultural and hisiprical fea- 

Washington, D, C, are but a short 
drive from the pleasant Chevy 
Chase suburb in which ORO is 
located. Attractive homes and 
apartments are within walking dis- 
tance and readily available in all 
price ranges. Schools are excellent. 


OPERATIONS RESEARCH 
OFFICE H 

The Johns Hopkins University 

7100 OONNECTIOUT AVENUE 
CHEW CHASE. UABVLANO 
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‘Excellent Report' 







We Did 
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. . . But He's Content 
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400-CYCLE POWER 

GUARANTEES UNFAILING RELIABILITY 


You get built-in reliability guaranteed to stay within specifications indefinitely. No electron tubes, 
no moving parts other than rugged rotor and contactors. Magnetic amplifier controlled. Just 
plug it in and forget it. Contact your nearby Leach office or representative. 


There's a custom-built Leach motor-generator set for every 
400 cycle application. Write for Bulletin, 400-Cyc/e Power. 


■LEACH 



commwH / iHET mmioH 


1 So. Santa Fe Ave., Los Angeles 58, California • District Offices and Represental 


icipal Cities of U. S. and Canada 
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Keeping pace with the development of modern, high- 
performance fighter aircraft, Wright Air Development 
Center has created a whole new concept in instru- 
mentation. 

Old fashioned clock-type dials which take time to read 
and interpret, and which waste valuable space, are 
being replaced by what WADC calls “whole panel in- 
strumentatio n.“ This concept presents flight infor- 
mation in a relatively few, integrated displays in directly 
usable form, saving time and space. And, it is now 
possible to place command information before the 


pilot, showing him what he should be doing and how 
to do it. 

Servomechanisms, Inc. is proud to cooperate with 
WADC and Air Materiel Command in applying its 
proven design experience to the development of several 
of the new whole panel instruments. One, for example, 
provides extremely accurate altitude and rate-of-climb 
information on vertical scales, thereby relating infor- 
mation to a common horizontal line — a reference inte- 
grated with companion instruments. For additional 
data, write to : 



SUBSYSTEMS GROUP 

GENERAL OFFICES: 12500 Aviation Boulevard, Hawthorne, California 
PLANTS : Westchester, California • Hawthorne. California • Westbury. 
L. I..N.Y. • Garden City. L. I., N.Y. 


The products of SM! are available in Canada ana throughout the world through Servomechanisms (Canada) Limited, Toronto 15. Ontario. 



